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THE  ART  OF  COOKING.* 

Bt  KDWABD  ATKINSON,  LL.D. 

THE  cost  of  materials  which  are  used  for  food  comes  to  one 
half  or  more  of  the  average  income  of  at  least  ninety  per 
oeal  of  fhe  peoi>le  of  this  country  ;  yet  our  product  of  food  mate- 
till  is  more  abundant  in  ratio  to  population  than  that  of  any  other 
eoontry  which  holds  a  prominent  position  in  the  civilized  world. 
This  Cood  consists  in  greatest  measure  of  grain,  meat,  dairy  prod- 
wAAy  and  roots  or  tubers ;  in  small  part  of  fish,  green  vegetables, 
sad  fruit.     The  greater  part  of  this  food  must  l>e  converted  into 
» digestible  and  appetizing  form  by  the  application  of  heat  to  it 
■1  ihe  right  temperature,  the  degree  varying  with  different  kinds 
of  food ;  this  heat  must  be  applied  for  a  suitable  time,  also  varying 
wiUi  the  kind  of  material  which  is  to  be  converted  into  a  nutri- 
ticnifi  form  by  its  a<.''tion.    Yet  there  are  no  popular  treatises  or 
dBfinite  instructions  on  the  scientific  application  of  heat  to  food. 

Ockod  health  depends  in  greater  measure  upon  adequate  nutri- 
<km  and  upon  the  conversion  of  food  material  into  a  digestible 
tbrm  than  upon  any  other  factor  in  life.  A  well-nourished  man 
an  bear  adverse  conditions  of  life  in  the  dwelling-house,  the 
&elary,  the  mine,  and  the  furnace,  to  which  the  ill-nourished  man 
will  succumb  in  a  very  short  time.  On  the  other  hand,  the  ca- 
pacity of  the  man  to  perform  his  work  is  as  fully  dependent 
span  Uije  quality  and  adequacy  of  his  food  as  the  capacity  of  the 
hone,  ox,  or  mule.  The  force  of  the  man  depends  on  his  food  as 
auich  as  the  force  of  the  engine  upon  the  fuel  used  under  the 

*  TUi  tKuy  bu  beea  prepared  for  the  Anieric&n  Public  Qralth  A^gocUtion :  dcUrered 
MtMf  auriUft  in  Bmoklyn,  October  23,  1 889.     With  their  consent  it  in  publisheU  iu  thia 
wmlm  at  "Tkt  Popular  Sctenoe  UoBtbljr.'^ 
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boiler;  this  is  almost  as  true  as  to  mental  as  it  is  to  phy 
power. 

There  are  innumerable  treatises  upon  the  feeding  of  animals ; 
upon  the  generation  of  steam ;  upon  the  construction  and  ventila- 
tion of  buildings ;  upon  the  arts  which  relate  to  clothing  the  hu- 
man body,  and  upon  keeping  the  dwelling  and  workshop  warm  ; 
and,  lastly,  yet  more  numerous  treatises  or  cookery-books  upon 
the  art  of  mixing  and  preparing  tlie  food  which  is  to  be  cooked  ; 
there  are  also  many  treatises,  chemical  and  physiological,  upon 
the  subject  of  nutrition,  and  there  are  one  or  two  treatises  on  the 
science  of  cooking,  notably  Dr.  Mattieu  Williams's  "  Chomistry  of 
Cookery  " ;  yet,  so  far  as  the  writer  has  been  able  to  aacortaiu  the 
facts,  there  is  no  receipt-book  or  cookery-book  in  common  use 
which  deals  with  the  actual  art  of  cooldug  by  directing  the  ri, 
application  of  heat  for  a  suitable  time  and  at  a  suitable  degreOj 
the  specific  food  which  is  to  be  converted  into  a  nutritious  fo: 
by  the  conversion  of  its  elements  into  new  forms  or  conditions 
the  action  of  heat  upon  it. 

It  is  possible  that  greater  attention  has  l>een  given  to  this  BF 
ter  in  England  than  in  this  country.     After  trying  in  vain  1^ 
an  oven  thermometer  in  the  United  States,  I  lately  import* 
from  England,  made  by  Joseph  Davis  &  Co.,  Fitzroy  Work^ 
don,  S.  E.,  and  purchased  at  an  agricultural  show  at  retd 
seven  shillings  sixpence,  gauged  at  300°  to  600°  FahrenheK 
this  thermometer  are  marked  the  respective  degrotts  to ' 
ouB  kinds  of  fond  should  bo  subjected,  as  follows  r 


use 

f 


Ftork  ....  820°  Fshr. 

Ve»l. 820      " 

Beef 810     " 

Mutton..^ 800     " 


Puffpa8U7 

Brc«d 

Pastry 

Heat-pie.. . 


liejr 


These  figures  agree  substantially  with  my  own  exp< 
to  the  maximum  of  heat,  but  I  do  not  concur  with  th< 
that  lees  than  SW  Fahr.  may  not  be  permitted,  if  tin 
for  the  lower  degree  of  heat  to  do  its  work.  On  thej 
kinds  of  very  tough  meat  may  be  reduced  to  a  verj 
tion  by  the  long  application  of  heat  at  180°  to  2U0^' 
flavor  or  nutritious  property,  pro\ided  the  food  bal 
atantially  air-tight  vessels.  The  testimony  of  Dr.| 
iams  is  conclunive  on  this  point,  as  well  as  the  spo/ 
of  the  few  good  cooks  of  the  method  of  simmi 
gnished  from  boiling.  Meats  and  grains  may  b^^ 
cooked  at  lesis  than  a  1x)iling  heat,  and  ■  '  —  ^f 
while  most  kinds  of  roots,  tubers,  and  ^■ 
degree. 

I  venture  now  to  give  some  of  the  genoi 
tve  reachod  b^*  the  application  of  spmewj 
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inventions  on  which  I  have  experimented  personally  in  such 
scraps  of  time  as  I  could  spare  from  my  regular  occupation,  and 
on  nearly  two  years'  use  of  my  apparatus  in  my  own  family, 
I  will  challenge  attention  and  discussion  by  first  submitting 

me  very  positive  and  dogmatic  statements,  subsequently  sua- 

>ining  them  by  such  proofs  as  I  have  to  offer : 

1.  Special  apparatus  for  boiling  and  frjdng  has  been  adequate- 
ly and  suitably  developed  for  the  use  of  those  who  can  afford 

ese  somewhat  wasteful  methods  of  preparing  food,  yet  excellent 
when  skillfully  practiced. 

2.  The  ordinary  methods  of  frying  are  utterly  bad  and  wasteful. 

3.  Bread  may  be  baked  suitably  in  a  brick  oven,  and  also  eco- 
nomically, when  the  work  is  done  upon  a  large  scale. 

4.  It  is  very  difficult  to  bake  bread  in  a  suitable  way  in  the 
common  iron  stove  or  range ;  for  this,  among  other  reasons,  most 
of  the  bread  consumed  in  this  country  is  very  bad,  although  we 
have  the  greatest  abundance  of  the  best  material. 

5.  Meats  may  be  well  roasted  in  a  costly  manner  before  an 
open  fire. 

ti.  Aside  from  the  exceptional  apparatus  or  methods  named^ 
substantially  all  the  modem  cooking  stoves  and  ranges  are  wast^ 
ful  and  more  or  less  unsuitable  for  use.  All  the  ordinary  meth- 
ods of  quick  baking,  roasting,  and  boiling  are  bad ;  and,  finally, 
almost  the  whole  of  the  coal  or  oil  used  in  cooking  is  wasted. 

7.  The  smell  of  cooking  in  the  ordinary  way  gives  evidence  of 

aste  of  flavor  as  well  as  a  waste  of  nutritious  properties ;  and  in 

ost  cases  the  unpleasant  smell  also  gives  evidence  that  the  food 

being  converted  into  an  unwholesome  condition,  conducive  to 

indigestion  and  dyspepsia. 

8.  Nine  tenths  of  the  time  devoted  to  watching  the  process  of 
cooking  is  wasted ;  and  the  heat  and  discomfort  of  the  room  in 
which  the  cooking  is  done  are  evidence  of  worse  than  wasta 

9.  The  warming  of  the  room  or  house  with  the  apparatus  used 
for  cooking  is  inconsistent  with  the  best  method  of  cooking,  and 
might  be  compassed  at  much  less  cost  if  the  process  of  cooking 
were  separated  from  the  process  of  warming  the  room  or  dwelling. 

10.  No  fuel  which  can  not  be  wholly  consumed  is  fit  to  use  in 
the  process  of  cooking,  and  any  chimney  which  creates  a  draught 
upon  the  fuel  when  m  the  process  of  combustion,  like  the  ordi- 
nary chimney  of  a  house,  is  worse  than  useless,  since  it  wastes  the 
greater  part  of  the  heat  generated  from  the  fuel. 

The  true  science  of  cooking  consists  in  the  regulated  and  con- 
trolled application  of  heat  by  which  flavors  are  developed  and  the 
work  of  conversion  is  accom|)lished.  For  this  purpose  a  quantity 
of  fuel  is  required  which  is  almost  absurdly  small  compared  to  the 
quantity  commonly  used. 
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Compare  the  ordinary  method  of  using  fuel  for  cooking  with 
the  scientific  use  of  fuel  for  the  development  of  power  in  the 
stoam-engine. 

The  sheet  of  lightly  sized  linen  paper  abstracted  from  the  un- 
used part  of  an  old  ledger,  ou  which  I  am  now  writing  the  first 
draught  of  this  essay,  measures  13"  X  9"  =  117  square  inches,  and 
weighs  half  an  ounce.  In  solid  form  it  measures  half  a  cubic 
inch.  If  consumed  under  the  boiler  of  the  modern  marine  steam- 
engine  such  as  is  used  in  the  freight-steamers  that  carry  our  wheat 
to  England,  two  sheets  of  this  paper  in  a  solid  form  would  be  equal 
to  seventy-one  per  cent  of  the  calorific  value  of  a  cube  of  bitumi  nous 
coal  of  the  same  size,  and  would  drive  a  ton  of  wheat  and  its  pro- 
portion of  the  steamship  1^  miles  on  the  way  from  the  producer 
to  the  consumer  at  the  present  standard  of  power  developed  from 
coal  Yet  not  over  twelve  per  cent  of  the  actual  power  of  the 
heat  which  this  scrap  of  paper  will  yield  would  even  then  be  act- 
ually converted  into  work.  A  cube  of  pure  wood-pulp  of  the 
same  size  will  do  the  same  work.  On  the  other  hand,  wood-pulp 
until  ignited  is  the  best  available  non-conductor  of  heat ;  I  there- 
fore build  my  ovons  in  greater  part  of  wood-pulp  prepared  so  as 
not  to  ignite  at  any  degree  of  heat  which  is  necessary  for  cooking ; 
but  even  in  my  oven  it  requires  one  quart  of  oil,  measuring  a  frac- 
tion under  fifty-eight  cubic  inches,  to  cook  fifty  to  sixty  pounds  of 
bread,  meat,  and  vegetables  in  four  successive  charges  occupying 
two  hours  each.  Compared  with  the  application  of  heat  to  the 
development  of  power,  even  my  oveu  must  be  utterly  condemned 
as  wasteful  of  fuel ;  but  compare  my  quart  of  oil  with  the  hod- 
fuls  of  coal  that  would  be  required  to  cook  sixty  pounds  of  food  in 
the  common  range  or  stove,  and  then  what  is  the  verdict  ? 

I  now  venture  to  submit  the  data  of  a  dinner  prepared  by 
myself,  but  little  out  of  the  usual  course,  as  an  example  of  the 
common  practice  in  my  own  family,  and  of  what  may  be  done 
substantially  with  one  lamp.  The  dinner  was  provided  for  my 
0Tm  family  of  seven  persons,  with  five  guests,  and  it  also  sufficed 
for  four  servants — sixteen  in  all — with  something  left  over.  My 
summer  kitchen  is  fitted  with  a  eooking-.stove,  as  it  is  more  con- 
venient to  use  the  top  of  the  stove,  heated  with  liard-wood  chips, 
for  boiling  water,  heating  the  soup,  and  boiling  potatoes,  than  it  is 
to  use  a  kerosene-oil  stove  of  the  common  kind  ;  on  this  stove  the 
soup  made  the  day  before  in  the  Aladdin  cooker  was  reheated, 
the  potatoes  were  boiled,  and  the  hot  water  was  provided. 

The  dinner  cooked  in  the  Aladdin  oven  consisted  of  three  to 
four  pounds  of  fresh  blue-fish,  just  caught,  cooked  in  imitation  of 
broiling,  one  hour  ;  six  to  seven  pounds  leg  and  loin  of  lamb, 
roasted  one  and  three  fourths  hours ;  three  tame  ducks,  weighing 
about  seven  pounds,  roasted  one  hour ;  squash  cooked  in  its  own 
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oice, with  but  very  little  water,  one  and  three  fourths  Lours; 
Unffed  tomatoes  cooked  three  quarters  of  an  hour ;  a  large  apple 
ufjli  padding  baked  one  hour. 

Tbe  oven  having  been  previously  heated  one  honr,  the  lamb 

nd  the  squash  were  first  put  in  ;  later  the  fish  was  added  ;  while 

(•were  being  served,  the  ducks  and  the  pudding  were  being 

the  use  of  the  lamp  for  the  whole  service  was  four  hoiirs  ; 

he  ofl  consumed,  one  pint,  cost  less  than  two  cents ;  the  cook's  es- 

"^Hmate  of  the  coal  which  would  have  been  required  for  the  dinner 

haJ  it  been  cooked  in  the  large  stove  which  has  been  used  in  other 

jtars,  at  one  and  a  half  to  two  ordinary  hodf uls. 

This  was  an  every-day  dinner,  to  which  my  guests  had  been  in- 
fited  in  order  that  they  might  test  our  common  practice. 
I  assume  that  the  effect  of  heat  upon  food  material  is  what  may 
,1»  called  chemical  conversion,  accompanied,  when  the  heat  is  ap- 
ied  at  a  low  degree  only,  by  partial  evaporation  of  water,  but 
1  applied  at  a  high  degree,  by  partial  distillation  of  the  juices, 
I  cracking  or  dissociation  of  the  fats,  and  by  the  diffusion  of 
volatile  parts  of  the  food  in  bad  smells  with  loss  of  flavor  and 
I  of  some  of  the  nutritious  properties  of  the  material.  If  the 
ig  or  dissociation  of  the  fats  is  carried  to  a  point  which  is 
Bry  cojumon  in  iron  stoves  and  ranges,  the  residuum  of  the  fat 
comee  very  indigestible  and  positively  unwholesome.  When 
;htly  cooked  and  not  cracked  or  dissociated,  a  certain  portion  of 
fat  is  absolutely  necessary  to  adequate  nutrition.  Is  it  not  true 
it  we  take  into  our  stomachs  a  great  deal  too  much  fat,  and  that 
i  is  eaten  in  the  most  injurious  form  ? 
The  prei>aration  of  the  coffee-berry  is  the  most  familiar  exam- 
'  of  ilie  development  of  its  properties  by  the  right  application 
<rf  heat.  If  the  berry  is  dried,  ground,  and  made  into  an  infusion 
without  being  roasted,  no  true  or  drinkable  coffee  can  be  made 
from  it.  If  overheated  and  burned,  the  infusion  is  acrid  and  un- 
wholesome. Bnt  when  the  berry  is  carefully  roasted  and  ground, 
ibe  inftti$ion  makes  true  coffee.  The  flavor  and  other  properties 
are  the  actual  product  of  the  heat,  when  scientifically  applied. 
The  flavor  of  the  pea-nut  is  developed  in  the  same  way.  In  the 
tnstment  of  grain,  none  yields  so  great  a  difference  in  flavor, 
aocnsdinff  to  the  method  of  cooking,  as  the  meal  of  maize  or  In- 
dian com ;  but  I  find  the  wheaten  bread,  whether  made  of  whole 
'  of  bolted  flour,  yields  a  much  finer  flavor  when  baked  two  or 
hoars  in  my  pulp  oven  at  250°  to  300°  Fahr.,  than  when 
:ed  in  a  common  stove  or  range  in  one  hour  at  an 
It  admittedly  much  higher  degree  of  heat.  The  flavors 
the  white  kinds  of  fish,  such  as  cod,  haddock,  flounder,  scup, 
the  like,  which  are  much  impaired  by  the  ordinary  methods 
f,  ar«  very  finely  developed  when  slowly  cooked  in  my 
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oven ;  and,  lastly,  all  kinds  of  meat  and  poultry  develop  their 
respective  flavors  in  the  most  appetizing  manner  when  roasted  in 
my  pulj)  oven  at  such  low  degrees  of  heat  as  not  to  give  off  any 
smell  or  to  dissociate  any  of  the  volatile  elements  of  the  juices 
or  fats,  while  for  game  nothing  can  equal  it.  Quail  and  partridge 
come  out  rich,  juicy,  and  of  almost  too  full  a  flavor. 

I  have  frequently  served  dinners  or  lunches  of  four  or  five 
courses — soup  made  the  day  before,  reheated ;  fish,  meat,  game, 
potatoes,  cauliflower,  asparag^is,  onions,  tomatoes,  and  custard 
pudding — all  cooked  in  the  same  oven  at  the  same  time  in  the 
dining-room,  and  served  from  the  oven  to  the  table  in  the  china 
or  earthen  dishes  in  which  each  had  been  cooked ;  the  only  differ- 
ence between  one  dish  and  another  being  in  respect  to  the  time  in 
which  it  had  been  subjected  to  the  heat  of  the  lamp  or  lamps,  yet 
without  the  least  flavor  or  taint  being  cairied  from  one  kind  of 
food  to  the  other. 

It  will  be  apparent  that,  if  cooking  can  be  done  in  this  way, 
the  whole  art  will  consist  in  preparing  the  food  according  to  writ- 
ten or  printed  receipts,  and  in  determining  the  degree  of  heat  and 
the  time  to  which  these  dishes  should  be  subjected.  No  watching 
is  needed,  and  indeed  none  is  possible  without  danger  of  cooling 
off  the  oven  by  opening  it  too  often.  Of  course,  it  is  better  to  use 
two  ovens  than  one,  devoting  ono  to  moat  and  fish,  served  by  a 
lamp  of  moderate  power  for  the  right  period  of  time,  and  the 
other  served  by  a  lamp  of  higher  power  for  cooking  vegetables, 
puddings,  and  pastry. 

My  Aladdin  ovens,  so  called,  are  adapted  to  methods  of  cook- 
ing corresponding  to  broiling,  roasting,  baking,  and  braising  ;  but 
they  can  also  be  used  for  boiling  and  sunmering. 

My  Aladdin  cooker,  so  called,  in  which  the  heat  is  conveyed 
through  water,  is  devoted  wholly  to  boiling,  stewing,  and  simmer- 
ing, especially  the  latter.  I  neither  attempt  nor  desire  to  fry  any- 
thing in  either  kind  of  apparatus.  About  nine  tenths  of  all  the 
cooking  of  my  somewhat  large  family  has  been  done  with  this 
apparatus  for  nearly  two  years,  and  I  also  have  an  office  lunch- 
room for  the  use  of  about  twenty  employt?s,  in  which  no  other 
apparatus  is  or  can  be  used.  My  summer  kitchen  at  my  sea-side 
house  is  fitted  with  a  grill  which  is  very  seldom  used ;  it  proves 
to  be  most  convenient  to  use  the  cooking-stove,  heated  with  hard- 
wood chips,  for  boiling  the  water  for  tea  and  for  occasional  frying. 

My  winter  kitchen  is  a  large  one,  and  it  depends  upon  tho 
range  for  warming  it.  The  range,  therefore,  continues  to  be  used 
to  some  extent  for  cooking,  mainly  for  preparing  breakfast,  but  I 
contemplate  substituting  a  special  stove  without  any  oven,  which 
will  heat  the  room  with  much  less  coal,  the  top  of  the  stove  being 
fitted  for  cooking  In  the  ordinary  way.    Neither  the  oven  of  the 
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frammer  nor  of  the  range  in  winter  are  now  used  for 
cootdng ;  therefore,  the  kitchen  is  never  overheated  and  the  food 
is  nerer  spoiled.  We  have  occasionally  failed  to  cook  a  large 
joint  of  meat  for  a  sufficient  time,  but  we  have  never  spoiled  a 
diih  in  the  process  of  cooking  since  the  pulp  or  jacketed  oven 
wu  adopted. 

What,  then,  are  the  simple  principles  of  the  science  of  cook- 
ing?   I  think  they  may  be  stated  in  a  few  very  plain  terms  : 

1.  The  heat  should  be  derivc*d  from  fuel  which  can  be  wholly 
^nsumed  or  wholly  converted  into  the  products  of  complete  com- 
taftion  without  any  chimney  except  that  of  the  lamp  or  burner. 
The  fault  with  coal,  especially  anthracite,  is,  that  it  is  not  evenly 
fully  consumed ;  hence  the  need  of  a  chimney  to  take  away  the 
'     'd  and  not  wholly  consumed  ;  but  the  chimney  also 
k~  •  greater  part  of  the  heat.   It  is  very  evident  that  the 

erode  combustion  of  coal  and  the  direct  application  of  the  heat 
geno^ted  wiU  ere  long  give  way  to  more  scientific  methods  of 
!  migntning  the  gaseous  products  and  of  deriving  the  heat  from 
the  final  combustion  of  the  gaseous  products  in  all  arts.  In  the 
matter  of  ciwking,  kerosene-oil  burned  in  any  one  of  the  types  of 
kmp  which  have  a  central  duct  to  convey  oxygen  from  below  to 
tto  inner  side  of  a  circular  wick,  when  properly  trimmed  and 
MTVed  with  well  -  distilled  oil,  gives  substantially  perfect  com- 

DOBtioil. 

kThe  same  may  be  said  of  illuminating  gas  when  used  in  one  of 
}  boniers  of  the  Bunsen  type  which  supply  an  excess  of  oxygen 
lyield  the  blue  flame, 
iie  combustion  of  oil  and  of  gas  can  be  brought  under  abso 
lute  coutrol  by  gauging  the  size  of  wick  or  burner  to  the  work  to 
be  done. 

1  The  oven  in  which  the  food  is  to  be  subjected  to  thLs  meas- 
urable and  controllable  source  of  heat  must  be  so  constructed  that 
the  beat-  imparted  to  it  may  be  entrapped  and  accumulated  up  to 
tMftain  measure  or  degree  and  then  maintained  at  that  temperet- 
tare  without  substantial  variation  until  the  work  is  done.  This 
en  b«  done  by  jacketing  the  oven  in  a  suitable  way  with  mato- 
ria]  irhkih  ia  incombustible  and  also  a  non-conductor  of  heat. 

3,  Theje  should  be  no  direct  communication  between  the  true 
OT«o  ■  t.-vcle  in  which  the  food  is  placed  and  the  source  of 

kMt,  I  products  of  incomplete  combustion  should  some- 

timee  taint  the  fowl,  and  lest  the  food  should  be  exposed  to  being 
in  places  burned  or  scorched. 

The««  three  conditions  are  all  accomplished  in  the  two  some- 
vhat  crude  and  probably  incomplete  inventions  which  1  have 
nuied  the  "  Aladdin  Cooker  "  and  the  "  Aladdin  Oven,"  in  both  of 
»luch  tiw  heat  derived  from  common  lamps,  such  as  are  used  for 
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lighting,  may  be  stored  or  accumulated  so  as  to  do  the  work  of 
cooking  in  a  very  perfect  manner.  lu  the  cooker  the  heat  is  im- 
parted to  water  in  an  attachment  to  a  metal-lined  wooden  box 
corresponding  to  the  water-back  of  the  common  range  or  stove, 
and  the  work  is  done  by  the  contact  of  the  hot  water  with  the 
outside  of  the  porcelain  vessels  in  which  the  food  is  placed,  or  by 
the  steam  generated  when  the  water  is  heated  to  the  boiling-point. 

In  the  oven  a  column  of  heated  air  is  carried  from  the  chim- 
ney of  the  lamp  to  the  inside  of  an  outer  oven  made  chiefly  of 
prepared  wood-pulp,  but  outside  of  the  inner  sheet-iron  or  metallic 
oven  in  which  the  food  is  placed,  which  inner  oven  is  separately 
ventilated. 

I  do  not  claim  any  originality  in  these  simple  principles  or  in 
the  idea  of  jacketing  an  oven  with  non-conductors  of  heat.  All 
these  matters  are  well  understood  by  every  intelligent  stove- 
manufacturer,  but  it  is  practically  impossible  for  any  one  to  apply 
them  in  making  stoves  such  as  will  meet  the  demand  of  the  mar- 
ket, for  two  reasons : 

1.  The  greatest  demand  for  stoves  is  that  of  people  of  very 
moderate  means,  who  are  too  much  controlled  by  the  price  in  mak- 
ing a  choice,  making  the  common  error  in  confounding  cheapness 
with  low  price,  an  error  which  leads  to  great  waste  not  only  in 
the  matter  of  stoves  but  in  many  other  ways. 

2.  The  absolute  and  imperative  preference  of  the  public  for  a 
stove  in  or  upon  which  the  work  can  be  done  very  quickly. 

The  custom  of  cooking  quickly  is  in  part  a  matter  of  choice, 
and  in  part  due  to  the  necessity  to  which  a  great  many  working 
people  are  subject  to  cook  their  meals  quickly  or  else  to  go  with- 
out hot  breakfasts  and  dinners. 

Another  great  obstruction  to  improvement  in  the  art  of  cook- 
ing is  the  almost  universal  misconception  that  the  finer  exits  of 
meat  are  more  nutritious  than  the  coarser  portions,  coupled  with 
an  almost  universal  prejudice  among  working  people  against 
stewed  food.  This  prejudice  is  doubtless  duo  to  the  tasteless 
quality  of  boiled  meat ;  boiling  toughens  each  of  the  fine  fibers, 
and  deprives  the  meat  almost  wholly  of  its  distinctive  flavor. 

All  these  blunders  and  misconceptions  must  evidently  be 
removed  before  any  true  art  of  cooking  can  become  common 
practice. 

The  more  necessary,  however,  does  it  become  to  invent  appa- 
ratus in  which  meat  can  only  bo  simmered  and  can  not  boil,  as  in 
the  Aladdin  cooker,  and  also  to  invent  a  stove  or  oven  in  which 
neither  meat  nor  bread  can  be  overcooked,  dried  up,  or  rendered 
indigestible  by  too  much  heat,  as  in  the  Aladdin  oven. 

Next,  people  must  be  persuaded  that  a  better  and  more  nutri- 
tious breakfast  can  be  made  ready  to  eat,  as  soon  as  the  family 
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are  out  of  bed,  by  putting  meat  stews,  oatmeal,  brown  bread.  And 
mauy  kiuds  of  puddings,  into  the  cooker,  and  simmering  all  night 
by  the  use  of  a  single  safe  lamp,  than  in  any  other  way. 

People  must  be  taught  that  the  dinner  can  bo  put  into  the  oven 
when  both  husband  and  wife  go  to  the  mill  to  work,  and  so  treated 
that  it  may  be  found  perfectly  cooked  at  noon,  without  requiring 
any  attention  in  the  interval. 

People  must  be  taught  that  the  best  of  bread,  raised  with  good 
yeast,  can  be  mixed  and  kneaded  between  12.30  and  1  p.  m.,  placed 
in  a  bread-raiser,  which  will  raise  it  ready  for  the  oven  at  G  or  7 
p.  M.,  and  that  this  bread  may  be  perfectly  baked  in  two  hours  by 
the  heat  of  the  evening  lamp,  which  at  the  same  time  serves  to  j 
give  light  for  reading  or  sewing. 

All  this  can  be  accomplished  with  ray  crude  apparatus,  but, 
until  some  skillful  stove-makers  take  up  these  inventions  and 
make  the  ovens  in  large  numbers  at  low  cost,  my  own  efforts  must 
be  directed  mainly  toward  ameliorating  the  ccmdition  of  the  rich, 
saving  the  houses  of  the  well-to-<io  from  the  heat  and  smell  of  the 
present  bad  methods,  and  in  this  way  creating  a  demand  for  my 
ovens  which,  while  made  in  small  numbers  by  hand-work,  are  too 
costly  for  general  use,  although  in  an  ordinary  family  they  will 
pay  for  themselves  in  six  months. 

I  have  ventured  to  call  the  attention  of  the  Public  Health  As- 
sociation to  these  matters,  because  I  have  been  led,  by  the  study 
of  the  statistics  of  the  cost  of  subsistence,  to  certain  conclusions 
which  are  wholly  in  the  line  of  your  work. 

I  venture  to  ask  you  if  it  is  not  a  fact  that  had  and  wasteful 
methods  of  consuming  food  are  not  a  most  potent  cost  of  inability 
to  work  to  the  best  advantage  ?  Are  they  not  more  promotive 
of  disease,  and,  in  fact,  a  more  subtle  caiise  of  want  in  the  midst 
of  abundance,  than  even  the  waste  on  fermented  and  spirituous 
liquors  ? 

From  my  own  observations,  I  am  of  the  opinion  that  dyspepsia 
is  a  cause  of  more  disability  than  intemperance,  although  this 
proposition  is  not  capable  of  statistical  demonstration. 

Material  life  consists  in  the  conversion  of  forces,  or  in  the  ap- 
plication of  material  products,  to  the  supply  of  the  necessities  of 
life.  In  the  line  of  absolute  necessity  food  comes  first,  clothing 
next,  and  shelter  third.  The  supply  of  the  materials  for  meeting 
these  needs  of  the  body  is  superabundant ;  comfort  and  welfare 
depend  upon  the  relative  proportion  of  the  materials  used,  or  upon 
the  direction  which  maybe  given  to  the  conversion  of  these  forces. 
The  result  of  ea<-':h  year's  work  is  a  given  product;  whether  that 
product  shall  bo  adequate  or  otherwise  depends  almost  wholly 
upon  individual  intelligence.  In  respect  to  the  great  majority  of  j 
all  who  perform  the  actual  manual  or  mechanical  viovkc»l^t<c3&x! 
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tion,  if  the  expenditure  for  food  and  drink  is  unduly  large,  tlieu 
either  clothing  or  shelter  must  be  restricted ;  a  small  part  of  the 
waste  of  food,  on  which  half  the  income  is  spent,  might,  if  saved, 
enable  the  family  to  double  the  expenditure  for  a  dwelling-place. 
It  follows  that  the  most  diflScult  question  with  which  practical 
reformers  are  called  upon  to  deal,  viz.,  that  of  pro\iding  more 
ample  and  comfortable  dwellings,  may  be  solved  by  altering  the 
conversion  of  the  present  product,  even  if  that  may  not  be  in- 
creased, so  that  what  is  now  in  part  wasted  on  food  and  drink 
may  be  spent  for  better  shelter,  and  yet  the  family  may  be  more 
fuDy  nourished  than  at  present.  I  do  not  claim  absolute  accuracy 
for  the  following  proportion  of  expenses  in  workingmen's  fami- 
lies, but  I  am  quite  sure  they  are  near  enough  to  the  mark  to  serve 
as  an  example. 

In  a  family  of  five  adults,  or  of  four  adults  and  two  children 
ten  or  under,  making  an  average  family  of  five  persons,  in  which 
one  half  the  income  is  spent  for  food  and  fuel,  twenty-five  cents 
a  day  per  adult  being  spent  for  food,  the  corresponding  average 
expenditure  per  adult : 

For  clothing  will  be , 7  to    9  cents. 

For  liquor  it  may  be 2  to    4      " 

For  Bundrips  it  will  be  about 5       " 

And  the  rcmaindeT  for  rent  or  shelter,  if  no  liquor  Ib  used 9  to  11       ** 

If  Uquor  is  used,  . ,  , .,, 7  to    9       " 

Now,  I  think  it  is  very  safe  to  put  the  waste  of  food  material 
at  twenty  per  cent,  or  five  cents  a  day ;  if  this  misspent  force  and 
one  half  the  average  cost  of  liquor,  or  two  cents  a  day,  could  be 
converted  into  shelter — that  is  to  say,  to  providing  a  more  ample 
dwelling  by  either  buying  or  leasing — it  would  sufiice  to  enlarge 
the  present  quarters  by  one  half  to  three  fourths.  Five  cents  a 
day  per  adult  comes  to  $1,000,000,000  or  more  a  year,  counting  two 
children  of  ten  or  under  as  equal  to  one  adult.  But  the  greater 
benefit  which  would  come  from  a  true  art  of  preparing  food  would 
consist  in  the  increase  of  the  productive  force  of  the  community, 
80  that  the  provisit)n  for  dwelling  might  be  increased  both  abso- 
lutely and  relatively.  I  might  add  another  treatise  to  this,  on  the 
waste  of  force  in  bad  building  and  from  the  common  practice 
of  what  I  have  named  the  art  of  combtistible  architecture ;  but 
time  will  not  serve.  Suffice  it  that  the  product  of  this  nation  is 
more  than  ample  for  the  abun<Iant  subsistence,  the  adequate 
shelter,  and  the  complete  clothing  of  every  family  in  it ;  yet  we 
witness  want  in  the  midst  of  plenty,  because  we  waste  enough  to 
support  another  nation  at  the  .standard  of  French  economy  and 
thrift,  especially  in  the  matter  of  food. 

I  may  now  venture  to  call  your  attention  to  some  of  the  very 
subtile  points  which  are  brought  out  by  the  statistical  investiga- 
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don  of  the  food  question.    I  suppose  that  there  is  no  kind  of 
which  is  consumed  so  generally  or  in  such  large  quantity  as  pork  • 
yet,  according  to  the  chemical  and  physiological  data,  the  conver- 
sion of  Indian  corn  into  pork,  at  the  rate  of  one  thousand  poun 
of  com  to  two  hundred  pounds  of  pork,  results  in  a  waste  of  prac- 
the  protein  and  nearly  all  the  starch,  and  gives  a  re- 
of  fat  of  which  most  people  get  too  much  in  the  other 
kinds  of  food  which  they  consume.    Yet  it  would  be  useless  to  try! 
to  abolish  pork  from  the  common  dietary.    I  sometimes  wonder  if 
the  Hebrew  lawgivers  were  not  good  economists  when  they  cou- 
daraued  the  use  of  pork,  or  whether  they  were  guided  wholly  by 
atnitary  considerations. 

Again,  the  present  crop  of  wheat  calls  for  fifty  thousand  tons  of 

twine  for  binding  it  upon  the  self -binding  harvester ;  the  cost  of 

bindiag  wheat  by  hand  was  five  to  six  cents  per  bushel,  and  it 

reqniittd  a  small  army  of  agricultural  tram{>s  who  charged  almost 

any  price  when  needed  to  do  this  work.     The  self-binder  reduced 

this  charge  to  not  exceeding  one  cent  and  a  half  per   bushel. 

This  reduction,  which  finally  took  effect  two  or  three  years  before 

the  resumption  of  specie  payments  in  this  country  in  1879,  was 

one  of  the  principal  factors  in  enabling  us  to  export  wheat  profit- 

ibly  and  vastly  in  excess  of  anything  previously  known  ;  and  it 

was  upon  the  margin  of  exports  over  imports,  consisting  wholly 

of  wh»?at,  that  we  were  enabled  to  import  gold  in  sufficient  meas- 

ore  to  resume  specie  payment.    Yet  this  aU  turned  on  tying  a 

^Jmot  by  the  machine  instead  of  by  hand. 

H  Again,  I  will  present  to  you  my  diagram  of  the  loaf  of  bresid, 
VVhich  1  have  frequently  used  in  other  ways.  You  will  observe 
"  tiiat.  with  wheat  at  about  the  present  price,  bread  can  be  made  and 
caa  be  sold  in  a  very  large  way  at  three  to  three  and  one  half  cents 
per  pound  ;  but  if  the  bread  is  distributed  in  the  customary  man- 
Mr  by  way  of  small  shops  or  by  delivery  on  the  part  of  the  bakers 
thoBfledves,  you  will  find  that  the  price  of  bread  ranges  from  five 
to  eight  ('ents  a  pound,  according  to  the  quality. 

Now,  in  this  oven  made  of  paper,  any  person  of  ordinary  intel- 
•e  who  is  willing  to  devote  twenty  minutes  to  kneading  bread 
which  requires  more  muscle  than  it  does  mind — then  placing  it 
the  br&ad-raiser,  following  a  certain  rule,  taking  it  out  at  a  given 
and  putting  it  in  this  oven  over  this  lamp,  can  make  better 
at  three  to  three  and  one  half  cents  per  pound  than  any 
hker's  bread  which  can  be  purchased.  Here  are  samples  of  the 
brau] ;  you  can  taste  it  for  yourselves.  I  devoted  two  evenings  to 
_  how  to  make  bread ;  and  I  baked  these  loaves,  some  of 
^hich  I  made  myself,  by  the  heat  of  the  evening  lamp  which 
IT  '  '  '  V  table  while  I  was  reading  my  evening  paper. 
I  at  a  saving  of  five  cents  per  day  per  capUa  might 
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readily  bo  made  in  the  food-supply  of  an  average  family.  The 
customary  ration  is  from  three  fourths  of  a  pound  to  a  pound ;  in 
the  families  of  poor  pooplo,  wlio  depend  very  much  upon  bread,  I 
suppose  it  is  one  pound.  Now,  wherever  such  a  family  is  pajdng, 
six  cents  a  pound  for  wheat  bread,  not  an  uncommon  price  amonj 
the  poor  in  Boston,  a  saving  of  two  and  one  half  cents  a  day  can 
be  made  on  broad  only  by  making  it  in  the  family  and  baking  it 
in  this  oven. 

But,  again,  this  possibility  leads  to  another  consideration.    It"" 
is  conceivable  that  all  the  bread  may  by  and  by  be  made  in  this 

ay.    Then  what  would  become  of  all  the  bakers  ?    They  would 
for  a  time  suffer  for  want  of  work  ;  but  you  will  observe  that  in 
this  as  in  most  of  the  actual  improvements  in  the  conditions  of  so- 
ciety, the  art  which  would  be  displaced  is  one  of  the  most  onerot 
kinds  of  labor,  requiring  long  hours  of  night-work ;  a  greater' 
abundance  of  bread  would  be  furnished  at  less  cost ;  and  pres- 
ently the  bakers  would  be  absorbed  in  other  branches  of  work. 
How  that  happens,  and  how  such  adjustments  are  made,  I  suppose 
no  one  knows.    There  was  formerly  one  branch  of  cotton-epin- 
ning,  viz.,  the  sizing  of  the  warps,  which  was  conducted  under 
very  uncomfortable  if  not  unwholesome  conditions.     The  old- 
ihioned   dressing-machine,  as  it  was  called,  on  which  all  the 
"warps  of  cotton  goods  were  prepared  with  starch  for  weaving,  wasi 
worked  in  a  room  at  from  110'  to  120°  Fahr.,  the  atmosphere  bo-^ 
ing  impregnated  with  the  smell  of  sour  starch;  and  in  a  given 
factory  the  work  of  eight  men  was  required.    In  the  year  1866  I, 

as  myself  instrumental  in  importing  two  machines  of  a  newl 
kind  from  Great  Britain ;  these  machines  were  operated  in  a  light, 
cool,  and  well-ventilated  room ;  a  man  and  a  boy  did  the  work  of 

e  eight  men.  What  became  of  the  other  seven  men  ?  I  never 
eould  trace  them ;  they  were  merged  in  the  great  body  of  work- 
men. The  new  machine  has  wholly  displaced  the  old  one ;  and 
there  is  now  no  branch  of  work  in  the  cotton-mill  which  is  con- 

iderod  injurious,  or  subject  to  any  great  discomfoi-t.     In  fact^^ 

hen  the  final  application  of  invention  is  made  to  the  cotton-faC' 
tory  by  using  ice  or  other  methods  of  cooling  the  air  in  summer, 
as  we  use  fuel  to  heat  the  rooms  in  winter,  the  atmosphere  of  the 
cotton-mill  will  become  about  the  most  salubrious  that  can  l)e  ob- 
tained, for  the  reason  that  the  exact  degree  of  heat  and  humidity 
which  is  called  for  in  the  best  work  in  spinning  and  weaving  is 
consistcmt  with  the  exact  degree  required  for  the  health  of  the 
human  body ;  and  since  electric  lighting  has  displaced  the  nox- 
ious vapors  of  illuminating  gas,  it  may  soon  become  possible  to 
secure  workers  in  a  cotton-mill  on  the  ground  that  a  cotton-mUl 
is  til    '      '         ' 'rium. 
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connected  with  the  art  of  cooking,  to  show  you  how  "  far  afield  " 
the  figures  of  food  may  follow  one  who  tries  to  find  out  their  full 
meaning.  I  will  now  present  to  you  the  diagrams  and  description 
of  the  cooker  and  of  the  oven,  and  will  presently  invite  you  to 
test  the  quality  of  the  food  which  has  been  prepared  while  I  have 
been  speaking.  These  two  diagrams  were  first  prepared  in  a  rough 
way  for  a  newsp>aper;  the  form  of  the  heater  to  the  Aladdin 
cooker  has  been  changed,  and  some  cross-sections  have  been  in- 
troduced in  order  to  increase  the  heating  surface.  The  Aladdin 
oven  is  made  at  the  present  time  of  a  dUTorent  shape  and  in  a  dif- 
ferent way  ;  but  the  two  diagrams  ^vill  show  to  you  the  two  con- 
ceptions on  which  the  whole  matter  is  based. 

I  have  a  strong  suspicion,  or  I  may  even  say  a  growing  confi- 
dence, that  I  have  really  accomplished  what  Count  Rumford  un- 
dertook to  do,  but  which  he  failed  to  establish  permanently  for 
want  of  a  fuel  like  kerosene-oil  or  gas,  which  can  be  controlled, 
regulated,  and  thoroughly  consumed. 

I  may  have  spent  a  thousand  dollars  more  or  less  in  develop- 
ing this  subject.  The  present  very  simple  forms  of  apparatus 
have  been  adopted  after  considerable  money  had  been  wasted 
in  more  complex  methods  of  reaching  the  same  resiilts.  I  believe 
this  is  the  course  in  almost  all  inventions.  I  do  not  intend  to  be- 
come a  manufacturer  of  ovens.  I  have  made  an  arrangement  with 
Messrs.  Kenrick  Brothers,  of  Brookline,  who  now  make  them  on 
orders  by  hand-work,  crediting  me  with  a  moderate  commission 
from  which  I  may  ultimately  recover  what  I  have  spent,  although 
I  have  no  great  expectation  of  doing  so.  The  ovens  cost  too  much 
while  they  are  made  by  hand ;  it  is  my  hope  that  some  regular 
stove-manufacturer  may  tako  up  the  subject  at  the  point  to  which 
I  have  broiight  it,  and  make  a  business  of  introducing  my  appa- 
ratus on  strictly  commercial  methods. 

The  price  of  the  standard  Aladdin  oven  like  these  which  are 
before  you,  at  the  present  time,  is  twenty-five  dollars  without  the 
lamp,  boxed  and  ready  for  delivery  to  express  or  railway.  I  hope 
they  may  ultimately  be  furnished,  when  made  in  a  large  way,  for 
a  considerably  lower  price ;  but  even  at  the  present  price  they  will 
pay  for  themselves  in  economy  of  fuel,  in  economy  of  food,  and 
in  the  comfort  of  those  who  do  the  work,  in  a  very  short  term  of 
weeks  rather  than  of  months. 

I  began  the  study  of  cooking  apparatus  many  years  ago,  when 
endeavoring  to  aid  factory  operatives,  during  the  period  of  very 
high-priced  cotton,  in  supporting  themselves  on  the  wages  which 
they  could  earn  while  the  mills  were  running  short  time ;  and  I 
had  substantially  conceived  the  "  Aladdin  Cooker,"  but  I  did  not 
then  follow  up  the  subject  so  as  to  enable  me  to  boil  water  in  this 
apparatus  by  means  of  a  lamp,  kerosene-oil  not  then  having  beea 
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introduced  for  such,  purpose.  Moreover,  I  was  under  the  old  su- 
perstition that  it  was  necessary  to  have  a  heat  at  or  above  the  boil- 
ing-point in  order  to  cook  at  alL  Even  Count  Rumford  found 
out  by  accident  that  meats  could  be  cooked  at  a  lower  degfree ; 
and  it  was  ijot  until  I  happened  to  read  Dr.  Mattieu  Williams's 
"  Chemistry  of  Cookery  "  that  I  was  led  to  develop  the  Norwegian 
cooking-box  into  the  cooker  with  the  heating  attachment. 

Perhaps  I  unwisely  gave  way  this  idea  or  conception  which  I 
might  have  patented  :  I  had  the  impression  that  it  would  be  adopted 
more  rapidly ;  but  the  public  have  become  so  accustomed  to  the 
patent  system  in  this  coiintry  as  to  make  it  almost  impossible  to 
give  away  even  an  idea.  I  doubt  if  this  is  altogether  a  whole- 
some condition,  when  manufacturers  wait  so  long  for  the  protec- 
tion of  a  patent  before  undertaking  to  make  a  good  thing  on  a 
commercial  scale.  Nevertheless,  one  must  accept  the  fact,  and  the 
cooker  has  not  been  taken  up  by  any  manufacturer.  Warned  by 
this  lesson,  I  applied  for  a  patent  on  my  first  "  Aladdin  Ovens," 
which  were  made  wholly  of  metal,  the  outer  oven  being  packed 
with  non-heat-conducting  material ;  but  on  this  application  I 
failed;  this  identical  apparatus  had  been  invented  fifty  years  ago, 
the  heat  being  derived  from  a  pan  of  charcoal,  and  the  patent  had 
expired  ;  of  course,  the  charcoal  did  not  meet  the  necessary  condi- 
tions. I  found,  however,  that  the  oven  made  wholly  of  metal  packed 
with  carbonate  of  magnesia  or  fossil  meal  would  be  very  expensive ; 
moreover,  the  outer  metal  skin  wastes  a  great  deal  of  heat,  I  then 
experimented  with  various  compounds,  and  finally  adopted  the 
material  of  which  these  ovens  are  made,  known  as  "  ittduraied 
fiber,"  or  paper  pulp,  prepared  in  a  certain  way  under  a  patent 
and  baked  at  a  high  heat.  I  applied  for  a  patent  on  an  oven 
made  in  this  way,  but  the  mere  substitution  of  the  pulp  for  the 
metal  did  not  suffice  to  give  me  the  patent  asked  for.  There  is 
therefore  no  patent  on  the  construction  of  either  of  these  devices. 
The  names  "  Aladdin  Cooker "  and  "  Aladdin  Oven "  are  my 
trade-marks,  on  which  I  may  hope  to  hold  a  certain  control,  so  that 
the  ovens  shall  be  made  of  safe  material,  incombustible  at  any  de- 
gree of  heat  required  for  the  work,  and  from  which  control  I  may 
Ijossibly  recover  the  money  which  I  have  spent  on  my  experi- 
ments ;  if  I  do  not,  it  Avill  be  my  contribution  to  the  public  service ; 
and  if  by  this  contribution  I  can  do  away  with  even  a  small  part 
of  the  waste  of  good  food  material  and  with  a  small  part  of  the 
indigestion  caused  by  bad  cooking,  I  shall  consider  myself  fully 
compensated. 

Under  such  conditions  I  may  perhaps  venture  upon  the  ordi- 
nary method  of  citing  the  testimony  of  some  of  the  few  persons 
who  have  bought  these  ovens  and  who  have  made  use  of  them, 
I  will  first  give  a  copy  of  a  letter  from  an  elderly  lady  who  visited 
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my  oflBce  with  her  daughter ;  the  latter  was  very  skeptical  as  to 
success  in  working  my  apparatus ;  the  oven  was,  however,  bought, 
and  has  been  in  use  during  the  past  summer ;  her  testimony  in  re- 
gard to  it  is  as  follows : 

I  am  glud  to  tell  yoa  that  I  liko  the  AladJin  oven  very  much  indeed.  M7  din- 
ners for  the  last  tlireo  months  liave  been  cooked  in  it  with  success  nnd  economy, 
and  the  kitchen  never  overheated.  It  saves  material,  fuel,  and  labor,  as  well  as 
heat.  It  is  an  immense  comfort  as  well  aa  economy.  It  bakes  bread  and  cake 
nicely,  and  we  have  only  used  conl  for  laundry  iiarpoBcs.  I  wish  it  conid  be  pro- 
daced  at  a  cheaper  rate,  though  I  would  not  lose  mine  for  twice  its  price. 

Another  certificate  I  may  venture  to  give  from  another  lady 
who  has  tried  the  apparatus,  as  follows : 

1,  In  respect  to  economy  in  tlio  use  of  material  for  food:  All  remnants  of 
food  can  be  served  again  without  drying  or  losing  any  of  the  fresh  flavor.  With 
any  skill,  therefore,  *'  made  dishes"  can  be  produced  nntil  the  first  material  is 
used  up. 

2.  In  respect  to  comfort  of  the  kitchen :  It  goes  without  saying  that  a  room  in 
which  only  a  lamp  is  burning  is  cooler  than  one  with  a  fire  in  an  iron  stove. 

8.  The  cook  says  it  is  much  less  work ;  but  I  find  they  sometimes  from  force  of 
habit  throw  the  fuel  into  the  stove  and  cook  there  rather  than  take  the  trouble  to 
DBu  the  oven. 

Lastly,  general  conclcisions :  It  is  of  inestimable  value  in  warm  weather,  and 
saves  two  hods  of  coal  a  day  when  it  is  u.ied  hidf  the  day.  For  an  apartment- 
house  or  in  small  kitchens  it  will  ho  a  great  boon.  With  an  intelligent,  care-loving 
woman  it  will  go  much  further  aud  do  bettor  work,  of  course,  than  with  the  ordi- 
nary oook,  though  it  19  so  simple  that  any  one  con  nse  it. 

In  a  third  letter,  the  testimony  is  as  follows : 

Hy  general  conclusions  in  regard  to  health  and  appetizing  conditions  are : 
Bread  from  the  oven  is  much  more  wholesome  than  from  the  range,  because  of 
the  slow,  even,  and  thoroagh  baking.  Meats  are  more  wholesome,  because  the 
juices  are  entirely  preserved  and  the  fata  not  overdone.  The  greatest  advantage, 
perhaps,  is  the  possibility  of  so  regulating  the  temperature  as  to  preserve  fine  and 
delicate  flavors  at  the  same  time  that  the  most  wholesome  results  are  secured. 

Finally,  I  am  permitted  to  give  the  following  extract  from  a 
note  from  Mrs.  Ellen  H.  Richards,  whose  excellent  Avork  in  indus- 
trial and  household  chemistry  is  doubtk^ss  well  known  to  you. 

I  submitted  the  early  types  of  my  oven  to  an  investigatioa 
which  was  conducted  under  her  direction  by  Miss  Marion  Talbot, 
whose  thoroughly  scientific  report  upon  the  diffusion  of  heat  and 
other  matters  encourage<l  me  to  go  on,  and  was  wholly  consistent 
with  my  own  experiments  and  with  all  the  evidence  which  I  have 
since  obtained.  Tliis  latter  report  is  too  long  for  inclusion  in  the 
present  address.    Mrs.  Richards's  present  statement  is  as  follows : 

It  seems  to  mo  that  the  rois-aion  of  the  Oven  and  Cooker  is  in  the  ideal  life  of 
the  twentieth  century,  as  shown  by  Bellamy.  That  is,  when  the  people  of  the 
middle  classes,  as  we  know  them  now,  shall  pay  attention  to  the  queatioo  of  food. 
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anil  when  the  present  kitchen  nnd  cook  shaU  bo  abolished ;  when  in  each  seetion 

we  oan  buy  a  chicken  ready  dro!»ed  for  the  oven,  a  fish  all  washed  and  staffed; 

ben  we  can  got  bread  and  pastrj  suob  aa  we  like ;  in  short,  when  we  have  places 

0  the  Women's  Exchange  on  Boylston  Street,  in  each  ward  or  village — then  we 

all  nae  the  Aladdin  Oven,  to  diBpeneo  with  kitchen  and  cook,  bat  until  then  it 

ill  come  into  use  only  as  an  accessory,  and  cHpecially  in  simimer. 

Unskilled  hands  can  get  tnach  better  work  out  of  it  tlian  naC  of  an  ordinary 
ngo,  chiefly  becaaso  it  can  not  be  overheated,  and  things  con  not  be  burned  to  a 
p. 

Our  people  need  to  learn  what  is  to  thoni  a  now  art,  the  delicate  flavoring 
which  in  brought  out  only  by  time — that  is,  by  alow  cooking. 

When  a  stew  delicioualy  flavored  is  to  people  better  than  ervif)  beef,  then  the 
oven  will  go;  but  the  majority  of  our  people  are  still  borbariuus  in  taste,  aJid  it 
will  not  do  to  claim  too  much. 

I  am  sure  that  the  conditions  of  slow  cooking  are  very  favorable  to  ease  of 
digestion,  and  that  the  digestibility  of  many  things  is  very  much  increased. 

El     I  am  sure  that  economy  lies  in  the  use  of  material  which  is  maoh  less  expea- 
■ve,  bat  here  again  wo  must  learn  to  like  the  result. 
In  summer  the  saving  of  fuel  is  very  great;  in  winter  most  people  need  the 
fire — often  the  kitchen  is  the  only  fire. 
L     Educated  housekeepers  with  their  own  hands  must  work  it  up.    Servants  will 
Bot  learn  anything  new  unlesa  working  with  the  mistress. 

I  believe  the  idea  is  destiniMl  to  give  a  mach-needod  relief  to  multitudes  of  over* 
worked  women,  just  oa  soon  a»  they  can  be  oonvinoed  of  the  possibility  of  relieL 

I  may  venture  to  subscribe  myself,  especially  in  this  presence, 

the  use  of  the  same  •words  which  I  once  adopted  as  a  motto  in 

ly  treatise  on  the  "  Missing  Science  of  Cooking."    I  am — 

CocTOR  NON  Doctor. 
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PERMIT  me  to  begin  my  address  by  a  reminiscence  of  the 
origin  of  this  Association,  which  has  haunted  me  from  the 
moment  when  you  did  me  the  honor  to  make  me  your  president. 
It  was  in  July,  1871,  when,  a.s  we  were  leaving  the  Academy  of 
Sciences,  Wurtz,  taking  me  by  the  arm,  in  his  friendly  way,  said : 
Come  to  my  house  to-morrow  evening;  I  wish  to  talk  with  a  few 
my  friends  concerning  a  scheme  which  I  should  be  very  glad 
see  carried  out.'*'  MM.  Delaunay,  Claude  Bernard.  Decaisne, 
nnd  I  met  at  Wurtz's  house  in  the  rue  Saint-Guillaume  on  Tues- 
[vy  evening,  and  h«ld  what  we  may  call  the  first  meeting  of  the 
aociation.  As  the  last  survivor  of  the  company  I  can  not  re- 
in from  recalling  that  intimate  interview  at  which  our  As8f>cia- 

'  Prom  the  prcsideotlal  address  at  the  French  ABSOciatioo  for  the  AdTancemenl  of 
Sdenoe. 


^!b^opula^cie^c^o^ 


T     „  «ti  11  see  Wurte,  with  cftptivatmg  vum^ 
^^^boru.    I^r  ^^;^M^t.^S  tho  floor  with  precipil 
BK;h„oet  fevemh  '^^^^'^J,' Pf,'°  bought  our  Bociely  ought 
^I^d  picturing  to  us  ^^^^^^^^        the  priceless  aavarU 
wl^d  what  it  has  become.    He  PO"^^         ,    j     -^  ^U  parts  o( 

I^o  be  derive  from  ^^-e  m-t-gs  ^o  ^^^^^^^^^^  ,,,,i  ,Uents 
l-^uce.    "We  shall,"  he  f^^'J^Jamake  known  the  results 
Iving  far  from  the  center   o  mee   ^a-cl        ^^^^  ^_^  ^^^  ^^  ^^^ 
If  thoir  investigations;  we  ^h^;'  7^,    ^^  ^^^le  to  exalt  our  be- 
fnto  the  Bcientiiic  current  and  si,^^^^^^^^^ ^^^^^^„    ^^^^  ,,,  ,^« 
3ved  country  in  the  eyes  of  tli«  «^^";        j  ^^^^ieve  that  1  am  th^ 
7^e«s  of  that  fir«t  and  ^^^^^^'n  "  I'ing le  more  tribute 
BTpreter  of  the  feeUng  of  you  f^^^J^^^^^^f, ^.laborers. 
Tm^emoiT  of  these  our  firstand  .Uu  tnous^  ^^^^  ^^^         ^^^ 
lu  addressing  you  I  purpose  ^o      ^  ^.^^^^  ^f 

,  it  is  with  some,  and  ^^^^^f.T'^t  of  to-day  resemble 
of  a  hundred  years  ago  and  that  ol  t        y      ^^^^  ^^ 

P^r  but  little.     Comparing  ^^^^^^^f^g  f-cts  wbich  I  ha 
^^t  differences,  we  recognize  ^^^^^^^he  former  time,  whj 
SS.ted.and  of  which  I  will  «P;«;^.  ^^^  J^en  excited  miJ 
t^\aan;  reforms  were  ^^.I'^^^^.n  which  to  utilize  their  ocS 
were  Jking  for  other  f  J«f  ^^^.^T ^dependent  of  revoj 
ity  than  our  sciences,  ^^f  ^J'^  °  j^^^.^^tural  hi8t<.ry  heldb, 
tiL  as  they  ought  also  ^^^^^^o^.^^r.^  ^.^^^^         ^ 
a  smaU  place  in  men  s  though  s  ^^^^^^  ^^.^^  ^^  ^^ 

tad  only  recently  die<  ,  and  ^^^^^^      ^     dominated  af 

the  splendor  of  their  ^^^^"S  j'  ^^^;t;^3'eive8  all  of  zoOlogl 
mte  masters,  and  summaru^e^^mtt^^^^^^^^     ^^^  ^^^^^  ^1 

in  their  minds  ^"^  ^/^^^^.^^^^.^Ifier  first  of  all,  bro 
Linnffius,  precipe,  methodical  a  classitie  ^^ 

and  clearness  into  the  "^^^^f^^^^y  Lnguage.Ws  infl" 

fc»d,  a.  he  proposed  Y^^^X/^mplaifed  of  his  ty 
Cme  so  preponderant  t^!V\HaUer  co    p         ^.^^^^  ^ 

the  reform  of  the  «-^^"f  f^J^^^^  was  because  it  ansV 
inii.3Be.l  itself  with  such  ^^^^^'^^^'^i^^pHcity,  facUH 
of  \he  needs  of  the  moment  T^^/^^^^P.^.^ere  th< 
cially  the  oVVori^^^^:!^^:^  that  its  val.. 

.-C'otposiie  of  Linn.uB,  Bu«on  ^ook  pie. 

-;.        .^Lr,.gardingsaenc^m^ 

view,  he  engrosses  and  .-  ^  ^^^ 

oiv.     •        ithusiasm wiu.  ' "" 

^^iAoi  JJature' 
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ences  of  the  observations  which  he  intttrprete^l,  Buffon  sought 
r  to  foresee  what  should  be  or  ought  to  be,  than  to  fix  what 
he  ascertained.    Ho  was  thus  often  in  advance  of  his  time,  and 
e  elevated  considerations  to  which  he  gave  himself  were  within 
e  grasp  of  only  a  small  number.    Linnaeus,  on  the  contrary, 
described,  simply  and  clearly,  what  was.     "With  such  qualities 
these  two  men  would  often  be  far  from  agreeing ;  and  we  might 
api^ly  to  them  the  distinction,  which  had  not  yet  been  expressed, 
tween  tlie  school  of  facts  and  the  school  of  reasoning.    While 
nnaeus  and  Buifon  thus  summarizecl  in  themselves  all  of  zoology, 
though  from  different  points  of  view,  their  labors  lacked  a  basis 
e  imperious  need  of  which  was  universally  felt.    It  was  already 
eginning  to  be  understood  that  the  study  of  the  habits,  geograph- 
ical origin,  and  external  characteristics  of  animals  was  not  enough, 
t  that  moment  Cuvier  appeared.    The  reform  which  he  intro- 
uced  in  zoology  was  very  important,  and  his  work,  on  the  "  Ani- 
.1  Kingdom  distributed  according  to  its  Organization,"  produced 
a  momentous  impression.    His  great  fame,  like  that  of  Linna»u8, 
is  due  to  the  fact  that  the  modifica,tion  he  made  in  zoological 
studies  corresponded  to  a  cert-ain  want,  and  was  a  necessary  re- 
'orm  that  came  at  the  time  when  it  was  most  needed.    Zoologists 
if  the  classifying  kind,  who  occupy  themselves  only  with  the  ex- 
ternals of  animals,  have  been  compared  to  librarians  who  arrange 
their  libraries  according  to  the  backs  or  covers  of  the  books,  with- 
lut  regard  to  what  is  within  them.    It  was  Cuvier's  great  merit 
at  he  saw  clearly  that  to  reach  a  truer  knowledge  of  things  we 
ust  not  only  be  acquainted  with  the  names  and  external  feat- 
ures, but  with  the  internal  characteristics  as  well.    To  that  end  he 
introduced  the  anatomical  ide^  into  the  history  of  animals.    In 
doing  it  he  rendered  the  greatest  service  to  zoology ;  and  to  this, 
too,  must  bo  attributed  his  great  success,  which  was  equaled  only 
by  that  of  Linnaeus,  and  also  the  great  reputation  in  which  French 
zoology  shone  at  the  begiiming  of  the  century.     To-day,  even 
those  zoologists  who  criticise  Cuvier  the  most,  nevertheless  follow 
his  precepts.    We  can  not  apply  the  same  standards  of  criticism  to 
his  work  that  we  would  insist  upon  in  judging  a  work  of  to-day. 
To  make  an  equitable  estimate,  we  should  put  ourselves  back  to 
his  time,  and  take  account  of  the  gaps  in  the  knowledge  of  that 
period,  and  of  the  insufficiency  of  the  means  which  observers  could 
control.    It  will  soon  have  been  a  hundred  years  since  Cuvier's 
:>rk  was  performed.    In  that  time  a  great  many  discoveries  have 
en  made,  and  many  conquests  have  been  achieved  to  cast  a  new 
ight  on  questions  which  were  insoluble  then. 

Zoology  remainefl  for  a  long  time  at  the  point  to  which  Cuvier 
'  nd  we  h.  ho  middle  of  our  century  to  see 
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revolted  when  Darwin's  book  appeared.  Then  enthusiasm,  with 
all  its  exaggerations,  succecdeU  the  first  astonishment ;  and  in  a 
little  while,  a  reaction  taking  place,  innumerable  investigations 
were  begun  with  an  activity  and  a  curiosity  which  the  previously 
received  ideas  were  no  longer  capable  of  determining.    In  the  first 

asm  of  enthusiasm  the  great  naturalist's  theory  was  called  Dar- 

inism ;  at  a  later  period,  dealing  less  in  details  and  generalizing 
more,  it  was  called  Transformism. 

It  must  be  recognized  that  whatever  measure  of  confidence  we 
put  in  transformism,  whether  we  accept  it  in  its  whole  extent 
and  with  all  its  consequences,  exaggerate  it,  modify  it,  accept  it 
with  amendment,  or  reject  it,  no  one  can  doubt  that  it  has  pro- 
voked a  truly  extraordinary  scientific  movement.  Both  partisans 
and  detractors,  in  seeking  for  proofs  in  support  of  their  opinion, 
whether  demanding  its  secrets  from  embryogeny,  or  digging  into 
the  strata  of  the  earth  in  order  to  interpret  the  remains  of  organ- 
ized beings  which  they  inclose ;  all,  whatever  may  have  been  their 
method,  ideas,  opinions,  or  even  hostility,  have  contributed  greatly 
to  the  progress  of  zoology.  Thus  we  are  far  from  the  period  of 
Linnaeus,  when  the  external  character  was  everything;  and  from 
the  period  of  Cuvier,  when  the  anatomical  idea  and  the  study  of 
the  exterior  were  the  only  guides  of  the  classifier.  Now  we  inves- 
tigate the  connections  of  beings  by  going  back  from  the  existing 
to  the  primitive  forms,  or  vice  versa.  We  try  to  explain  the 
varied  forms  under  our  eyes  by  the  aid  of  the  laws  so  happily 
formulated  by  Darwin.  Evolution  is  encountered  everywhere. 
Whether  one  be  a  transformist  or  not,  he  must  bow  and  acknovl- 

ge  the  force  of  the  tremendous  bound  which  the  impulse  given 
Darwin  has  caused. 

There  are,  however,  as  Claparfedo  has  said,  "  terrible  children  ** 
of  transformism  who  are  more  anxious  to  make  a  noise  around 
their  name  than  to  discover  the  truth.  We  must  prudently  dis- 
tinguish from  them  the  conscientious  students  who  seek  long, 
scrupulously,  and  painfully  for  precise  facts  in  order  to  deduce 
from  them  consequences  that  will  support  their  theories.  These 
surely  advance  science,  while  the  others  often  compromise  it.  The 
one  thing  to  oppose  to  exaggeration,  assumption,  and  enthusiasm 
is  experiment.  It  is  as  mandatory  to-day  as  in  the  preceding 
perio«i  were  the  reforms  which  I  have  mentioned. 

While  Darwin  had  an  immense  and  legitimate  success,  the 
of  Lamarck,  who  more  than  half  a  century  before  him 

(Ught  and  published  the  same  views  ou  the  mutability  of  species, 
re  long  forgotten.     Our  illustrious  compatriot  has  been  treated 

ither  unjustly  and  severely.    There  are  whole  pages  in  the  works 
Lamarck  containing  the  theory  of  transformation  completely 
''rt  which  Darwin  has  added  nothing  except  to  osvAsas^. 
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them.  The  minds  of  zoologists  were  not  prepared  in  his  time  to 
receive  his  ideas,  and  he  had  not  the  happy  faculty  of  hitting 
upon  that  clear  and  precise  method  of  statement  that  imposes 
itself  and  makes  itself  accepted  by  all.  For  a  reformer  to  secure 
a  following,  his  idea  should  be  defined  with  dazzling  clearness 
and  precision,  and  achieve  mastery  by  virtue  of  its  seductive 
force.  Darwin's  exposition  of  the  universal  and  constant  strug- 
gle for  existence,  ending  in  the  selection  and  survival  of  the  vic- 
tor, was  so  true  and  clear  as  to  lead  all  readers  into  accord  with 
it.  Cuvier,  they  said,  could  reconstruct  the  whole  of  an  extinct 
animal  from  a  single  bona  The  thought  spoke  to  the  imagination 
of  the  masses ;  and  when  he  laid  down  the  principle  that  in  an 
organism,  as  in  an  equation,  the  known  terms  may  be  made  to  give 
an  unknoiTTi  one,  he  commanded  the  admiration  of  a  whole  gen- 
eration. Linnteus,  who  at  a  stroke  reached  the  reform  science 
was  aspiring  after,  to  rid  itself  of  nonsense  in  nomenclature,  and 
who  found  names  to  fit  the  occasion,  became  the  tyrant  of  natural 
history.  It  was  not  possible  for  Lamarck  to  realize  a  similar 
success ;  and  a  comparison  of  his  arguments  with  those  which 
Darwin  brings  in  support  of  the  doctrine  of  changes  in  the  forms 
of  animals,  and  a  reference  to  the  epoch  in  which  he  wrote,  will 
show  why  his  ideas  had  to  wait  for  the  revelations  of  the  English 
naturalist  before  they  could  be  recovered  from  oblivion. 

In  view  of  the  surprising  discoveries  to  which  the  continuous 
study  of  th?  evolution  of  the  lower  animals  has  led,  and  of  the 
direction  of  zooio^ y  under  the  influence  of  transformism  into  new 
ways,  it  is  impossible  not  to  recognize  that  experiment  alone  ful- 
fills the  requirements  of  the  moment.  It  is  only  through  experi- 
ment tliat  the  great  questions  of  natural  philosophy  can  be  an- 
swered ;  that  the  discussions  raised  by  clashing  convictions^  haz- 
ardous assertions,  so-called  philosophical  doctrines,  and  venture- 
some syntheses  too  often  lacking  substantial  bases,  can  be  justly 
appreciated  or  solidly  established. 

The  citation  of  a  few  instances  will  illustrate  this  ^sertion. 
Every  one  has  noticed  the  gall-nuts  on  oak-trees,  excrescent  tumors 
produced  by  parasitical  insects — the  Cynips — which  lay  their  eggs 
in  the  mother  plant  by  the  aid  of  a  gimlet  -  shaped  ovipositor. 
The  young  insect  finds  within  this  swelling  all  that  it  needs  to  sup- 
port life,  and  quietly  in  it  reaches  complete  development;  and  it 
can  easily  be  caught  as  it  issues  from  its  prison.  Entomologists 
have  catalogued  a  large  number  of  species  and  genera  belonging 
to  the  family.  In  doing  thus,  they  have  followed  pure  and  de- 
scriptive zoology,  as  it  was  in  the  times  of  Linnaeus  and  Cuvier. 
Now,  it  has  been  found,  after  watching  the  evolution  of  these 
parasites,  that  all  the  genera  and  species  have  to  be  revised.  Thus, 
for  example,  we  find  on  the  superficial  roots  of  an  oak-tree  galls 
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oi  Wicd  colors  and  sizes,  the  insects  issuing  from  which  are  'wing- 
less.  When  the  trial  ia  made,  they  will  be  found  incapable  of 
reproducing  the  warts  they  came  from  ;  they  are,  besides,  all  fe- 
males. Again,  we  may  see,  in  the  spring,  the  ends  of  the  limbs  of 
the  same  oak  bearing  greenish-red  tumors,  which  naturalists  have 
long  called  oak-apples.  They  are  also  galls  from  which  Cynips 
issue;  these  too,  like  the  others,  are  incapable  of  reproducing 
the  swellings  from  which  they  came;  but  they  have  wings,  and 
are  both  male  and  female.  Hero>  then,  are  beings  totally  different, 
if  we  study  them  separately  as  they  come  out  from  their  nests. 
Now  let  us  follow  the  experimenter,  first  observing  that  the  insect 
of  the  root  has  been  called  Biorhiza,  and  that  of  the  apple  Teras. 
The  Biorhizas  escape  from  the  roots  on  which  they  are  hatched, 
and  raise  themselves  up  slowly  and  painfully,  having  no  wings, 
to  the  ends  of  the  branches  of  the  tree.  There  they  lay  unfer- 
tilized eggs,  and  cause,  by  piercing  the  twigs,  the  oak-apples  from 
which  the  Teras  issue.  On  the  other  side,  the  Teras,  escaping 
from  their  apple,  copulate,  and  the  fertilized  female  descends  to 
deposit  her  eggs  in  the  roots.  The  Biorhizas,  therefore,  are 
hatched  from  the  eggs  of  the  Teras,  and  the  Teras  from  the  eggs 
of  the  Biorhizas.  Here,  then,  are  two  genera  wholly  distinct  in 
habits,  organization,  and  external  characters,  which  are  neverthe- 
less derived  each  from  the  other,  and  which  zoologically  ought  to 
form  only  one.  How  could  M.  Adler  have  discovered  these  facts, 
except  by  experiment  ?  When  we  remark  that  the  Cynips  are 
relatively  high  in  the  animal  scale,  we  are  justified  in  believing 
that  a  very  great  number  of  similar  surprising  facts  may  yet  be 
found  among  lower  forms. 

I  can  not  refrain  from  relating  another  life-history  which  ia 
almost  a  romance.  There  is  a  hard  sandstone  in  Provence,  inter- 
spersed with  friable  strata,  in  which  burrowing  insects  construct 
their  chambers.  A  kind  of  bee,  the  AntJwphorus,  makes  nests 
there  and  fills  them  with  honey,  on  which  it  leaves  its  egg  to  float ; 
then,  finally,  plasters  up  its  chamber.  Instead  of  Anthopho^re^, 
entirely  different  insects  come  out  from  these  nests — Sitaris,  be- 
longing to  a  group  very  remote  from  the  bees.  Let  us  see  how 
they  manage  to  substitute  themselves  for  the  legitimate  proprietor 
of  the  nest.  In  the  autumn  the  impregnated  female  of  the  Sitaris 
deposits  her  eggs  in  front  of  the  sealed  galleries  of  the  Anthopho- 
rus.  The  young  are  hatched  from  these  eggs,  and  lie  in  front 
of  the  closed  doors,  and  thus  remain  in  a  mass,  mingled  with  the 
dust  and  rubbish  of  the  place,  through  the  winter.  In  the  spring, 
such  of  the  bees  as  have  reached  their  term  come  out  from  their 
prison.  These  earliest  insects  are  all  males ;  but,  though  preco- 
chud,  they  are  still  tender  to  the  changes  of  the 
f  frozen  and  torpid  in  the  dust  alon^s^-^y^ 
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the  young  of  tlie  Sitaris.  The  time  has  come  for  the  last  to  be- 
F*gin  to  act.  They  have  been  called  Trionguiins  by  Ldon  Dufour, 
from  the  claws  with  which  they  are  armed,  and  by  which  they  at- 
tach themselves  to  the  bodies  of  the  Anthophores  waiting  for  the 
next  stage  in  the  conditions  that  favor  their  development.  With 
fine  weather  the  female  Anthophores  come  out  and  carry  on  their 
work  of  burrowing  and  storing  up  honey  till  the  time  of  fecunda- 
tion arrives.  Then  the  Triongulin  changes  its  quarters  from  the 
body  of  the  male  to  that  of  the  female,  where  it  remains  on  the 
watch  for  the  laying  of  the  egg,  when  it  transfers  itself  to  that, 
and  with  it  enters  the  honey-chamber.  With  it  it  is  shut  up 
when  the  Anfhophorus  closes  the  door  of  the  chamber  for  another 
season.  The  Triongulin  will  not  eat  the  honey,  for  it  is  sure  death 
to  it  by  drowning  if  it  touches  it.  It  floats  on  the  egg  and  feeds 
upon  it ;  when  it  has  used  up  its  ration,  it  changes  its  shape,  as 
well  as  its  habits  and  taste.  It  is  as  eager  now  for  the  honey  as 
it  was  to  keep  away  from  it,  and  grows  upon  it  till  it  goes  through, 
another  change  and  becomes  the  Sifaris  which  we  observe  coming' 
out  from  the  chambers  of  the  Anthophorus.  Three  years  of  assid- 
uous studies  and  investigation  were  required  to  obtain  this  curi- 
ous life-history.  Contrast  now  the  results  obtained  by  L^on  Du- 
four,  an  entomologist  and  naturalist  of  the  school  of  Cuvier,  with. 
those  which  M.  Fabre  has  reached  by  experiment. 

I  could  also  show  you  examples  of  an  excessive  socialism  in  so- 
cieties of  animals,  even  passing  the  limits  of  what  has  been  con- 
ceived for  men ;  comprising  individuals  whoso  parts  are  assigned 
with  the  greatest  precision,  some  working  to  feed  the  collectivity, 
eating  and  digesting  for  all,  others  possessing  the  single  function 
of  reproduction  of  the  species;  and  still  others  serving  as  beasts  of 
burden  for  the  rest ;  and  looking  a  little  further,  we  might  occa- 
sionally  discover  idlers  at  rest  while  their  fellows  are  working  to 
feed  them.  Take  the  lobster  which  we  fish  from  among  the  rocks 
and  on  the  sea-coast.  In  the  earlier  part  of  its  life,  it  swims  at 
largo  on  the  surface  of  the  fresh  water.  Its  plump  and  fleshy 
body,  so  sought  for  as  a  food,  is  represented  then  by  a  broad  and 
extremely  thin  plate,  so  peculiar  that  the  zotilogists  of  the  old 
Bchools  made  it  not  only  a  genus,  but  one  of  the  types  of  a  group 
very  remote  from  its  fellows.  What  would  bo  the  difference  be- 
tween these  zoologists  and  one  who  should  regard  the  child  and 
the  adult  of  a  savage  man  seen  for  the  first  time  on  some  un- 
known island  as  forming  two  genera  ?  Is  it  not  evident  that  in 
the  times  of  Linnseus  and  Cuvier,  when  they  examined  animals  at 
only  one  moment  of  their  existence,  naturalists  could  not  follow 
the  filiation  of  facts  which  evolution  alone  reveals  to  us  ?  The 
discovery  of  the  Triongulin  and  the  Biorhiza,  made  when  species 
were  delined  only  according  to  characteristics  falling  imder  the 
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senses,  the  surprising  transformations  of  which  had  not  boen  shown 
US  by  their  ovolution,  could  not  possibly  have  informed  us  of 
the  true  significance  of  those  beings. 

I  know  very  well  that  the  quality  of  an  experimental  science 
whicli  I  claim  for  zo5logy  is  not  accorded  to  us  by  all  students. 
Those  who  withhold  this  recognition  are  specialists  who  judge  of 
our  science  by  what  they  learned  of  it  when  they  were  pursuing 
their  general  studies,  and  when  it  consisted  chiefly  of  learning 
names  and  registering  characteristics.  They  still  think  it  a  sci- 
ence of  words  and  memorizing.  But  we  are  happily  able  to  re- 
flect that  while  they  have  followed  and  pushed  on  the  science  in 
which  they  have  become  masters,  they  have  concerned  themselves 
but  little  with  the  advance  of  the  other  branches  which  they  have 
not  cultivated ;  and  their  present  judgment  is  based  on  the  con- 
dition of  the  science  a  half-century  ago.  I  think  it  can  be  estab- 
lished without  contradiction  that  there  is  not  a  zoologist  of  the 
present  day,  unless  he  be  over-rash  or  ambitious  to  enjoy  the  dis- 
covery of  a  new  species,  who  will  venture  to  affirm  that  he  is  ac- 
quainted with  any  being  before  he  has  followed  its  evolution.  To 
follow  the  evolution,  experiments  must  bo  instituted,  and  that  con- 
stitutes experimental  zoology.  Because  our  science  is  now  in  a 
critical  condition,  it  is  most  positively  affirmed  by  the  partisans  of 
the  transformist  theories  that  it  should  modify  its  methods  of  in- 
vestigation, and  besides  registering  species  should  submit  unre- 
servedly to  experimental  control.  Such  is  the  conclusion  which 
we  logically  roach,  and  which  imposes  itself  upon  us  to-day. — 
TVanslaled  and  abridged  for  the  Popular  Science  Monthly  from 
the  Revue  Scientifiqiie. 
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SOME  years  ago  the  editor  of  a  prominent  journal  sent  me  a 
slip  containing  a  column  and  a  half  of  advei'tisements  of 
farms  for  .sale,  cut  from  a  Boston  daily  paper.  The  farms  offered 
were  located  in  New  England,  where  the  supposed  benign  effect 
of  the  national  Government's  attempt  to  "  diversify  industry,"  so 
that  farming  need  not  be  overdone,  has  had  its  supremo  chance. 
These  farms  were  not  poor  or  worn  out.  They  were  in  the  midst 
of  our  best  social  culture,  as  developed  by  our  most  intelligent 
ri      "  '      H.     Upon  them  were  improvements  and,  in  the 

n  ings.    Railroads  ran  over  or  near  every  one  of 

tl  ries  and  populous  towns  were  near,  to  buy  their 

tn'-'  "  '     V       '    ~  "   -..  visible,  almost  from  their 

lu  the  landsca.Y«i,«kVv<i.\&s3lsJ0£v 


28 


THE  POPULAR   SCIENCE  MONTHLY. 


in  the  very  air.  Whatever  the  best  civilization  has  to  offer,  out- 
side of  great  cities  or  large  towns,  was  accessible  to  the  homes 
they  represented.  If  anywhere  on  the  planet  human  beings  could 
be  happy  and  prosperous,  in  beautiful  homes,  it  should  have  been 
there. 

But  the  farms  were  for  sale,  nevertheless ;  and,  though  this 
was  fifteen  years  and  more  ago,  some  of  them  are  for  sale  etiU. 
The  column  and  a  half  of  advertisements  was  only  a  sample  of  a 
hundred  other  columns  of  advertisements  of  a  similar  sort  pub- 
lished in  other  New  England  paj^ers  ;  and  the  offers  to  sell  still 
go  on.  The  clipping  sent  to  me,  as  symptomatic  of  a  great  move- 
ment, came  from  the  office  of  a  famous  protectionist  daily,  and 
was  sent  in  order  that  I  might  make  some  appropriate  comment 
upon  the  situation,  or  give  some  advice  which  should  be  apt  or 
remedial  in  relation  to  it. 

This  was  done  at  a  period,  however,  when  there  was  no  ques- 
tion of  taxation  or  political  economy  uppermost  in  the  public 
mind.  No  suspicion,  oven,  was  entertained  that  legislation  of  any 
sort  was  involved  in  the  problem  presented,  or  that  any  other 
than  a  hortative  appeal  to  boys  to  stick  to  the  farm,  or  some  sug- 
gestion as  to  better  modes  of  farming,  was  needed. 

It  is  now  twenty  years,  at  least,  that  farming  has  been  going 
rapidly  downward.  Farms  bought  in  the  war  era  have  been  sell- 
ing almost  everyivhere  in  the  East  for  from  one  half  to  one  third 
of  their  cost.  Farms  in  New  England,  and  some  in  the  Middle 
States,  are  frequently  sold  for  less  than  the  buildings  cost  which, 
are  upon  them.  This  is  really  no  exaggeration.  Sales  of  this 
sort,  and  where  the  depreciation  in  value  has  wiped  out  the  own- 
er's equity  in  them,  have  been  for  years  a  matter  of  notorious 
knowledge  in  almost  every  Eastern  community.  Within  a  year, 
in  a  healthy  and  fertile  county  not  sixty  miles  from  New  York 
city,  a  farm  having  on  it  two  mortgages — a  first  mortgage  of 
three  thousand  dollars  and  a  second  mortgage  of  two  thousand — 
was  sold,  under  foreclosure,  for  the  sum  represented  by  the  first 
mortgage  only.  The  holder  of  the  second  on©  did  not  think  it 
worth  while  to  bo  present,  or  to  have  a  representative  present,  at 
the  sale,  to  bid  the  single  dollar  which  would  have  saved  or  made 
a  show  of  saving  his  investment. 

Very  recently  the  New  York  State  assessors  have  issued  a 
report  containing  some  results  of  what  they  have  discovered  so 
far  as  they  have  gone,  in  respect  to  the  assessed  valuations  of 
farm  lands  in  the  various  counties.  And  this  is  their  story :  **  In 
fourteen  counties  visited  they  found  that  farming  lands  had  de- 
preciated in  value,  while  city  property  had  increased  in  value." 
State  As-sessor  Wood  is  of  the  opinion  that "  in  a  few  decades 
there  will  be  few  or  none  but  tenant  farmers  in  this  State.    Year 
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by  year  the  value  of  farm  lands  depreciates."  There  is  not  the 
slightest  reason  to  believe  that  there  is  a  county  in  thia  State  of 
which  a  better  report  can  be  made.  The  fourteen  examined  may 
well  stand  for  all. 

Following  closely  on  this  report  for  New  York  comes  the 
report  of  the  Buioau  of  Labor  Statistics  for  Illinois,  in  reference 
to  farm-mortgage  indebtedness.  This  g^ives  a  summary  of  this 
indebtedness  at  the  following  periods,  viz.,  in  1870, 1880,  and  188?  ; 
and  e\ndonco  is  also  given  as  to  the  actual  value  of  farming  lands 
in  the  State.  By  leaving  out  town  and  city  lots,  and  the  suburban 
district  of  Chicago,  the  purely  agricultural  part  of  this  debt  is 
seen.    And  it  is  given  as  follows : 

T«u-.  Debl. 

1 870 196,72 1 ,003 

1880 103,626,237 

1887 123,738,098 

The  report  tells  its  own  story ;  for  farms  are  a  constant  quan- 
tity and  do  not  increase.  It  is  only  the  wave  of  debt  that  increases 
over  them.  As  this  report  separates,  with  such  accuracy  as  it 
can  command,  "mortgages  representing  deferred  payments  of 
purchase  money  from  loans,"  the  deduction  of  the  commissioners 
is,  that  "  the  mortgage  indebtedness  cf  farmers  for  borrowed 
money  has  increased  twenty-three  per  cent  since  1880  in  Illinois, 
and  that  this  is  more  than  twice  the  increase  in  the  value  of  the 
farm  lands.  An  increase  in  land  values  is  reported  in  twenty- 
five  counties,  a  decrease  in  twenty  counties,  while  in  sixteen  coun- 
ties the  values  have  remained  unchanged." 

This  is  far  from  a  pleasant  showing  for  a  State  so  naturally 
good  as  Illinois,  and  one  which  was  so  recently  a  new  and  almost 
a  frontier  Commonwealth.  But  you  may  go  farther  West  and  find 
figures  of  the  same  solemn  sort.  In  the  Western  States  the  farm 
mortgages  amount  to  three  billion  four  hundred  and  twenty-two 
miUion  doUiirs.  This  is  equivalent  to  a  debt  of  two  hundred  dol- 
lars per  capita  for  each  person,  or  one  thousand  dollars  to  each 
liead  of  a  family.  The  interest  which  these  mortgages  pay  runs 
from  seven  to  nine  per  cent,  while  the  profit  on  the  farm  capital, 
to  put  it  large,  is  only  from  four  to  five  per  cent. 

But,  take  up  any  newspaper  or  magazine,  and  read  its  adver- 
tising columns  in  respect  to  loans.  What  are  they  which  are 
most  popular  and  extensively  advertised  ?  Why,  they  are  "  farm 
investment  loans,"  "  Sixteen  years'  experience  without  loss  of  a 
dollar."  And  the  interest  is  delivered  at  your  door  almost.  These 
siphons  are  now  extending  far  beyond  the  Mississippi  and  Mis- 
souri, on  the  virgin  soil  of  the  continent.  For  a  while  they  can  be 
borne  there,  where  the  capitalization  in  a  farm  is  either  slight  or 
nothing,  and  where  the  money  borrowed  is  mainly  for  buildings 
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tern  which  prevents  him  from  buying  forty-five  hundred  articles 
as  cheaply  as  he  might,  and  compels  him  to  sell  his  own  products, 
minute  in  number,  at  the  lowest  price  which  ingenious  legal  arti- 
fice can  dictate,  is  a  measure  for  his  particular  benefit.  If  he  has 
read  a  paper  which  denies  this,  the  doctrine  is  so  new  to  this 
generation  that  he  has  not  yet  mastered  it ;  and  he  is  apt  to  treat 
it  with  conservative  inattention,  or  as  a  delusive  suggestion,  an 
investment  in  which  must  bo  set  down  for  the  present  as  one  to  be 
treated  with  as  much  caution  as  he  would  exercise  in  accepting  an 
unheard-of  and  revolutionary  scheme  for  working  his  farm. 

The  siren  charm  with  which  the  word  "  protection  "  asphyx- 
iates him  has  only  casually,  as  yet,  lost  for  him  its  sorcery.  He 
is  apt  to  have  confidence  in  some  regular  order  of  things,  such  as 
the  seasons,  the  sunrise,  and  the  sunset ;  and  to  him  "  protection  " 
is,  and  has  been,  through  long  experience,  as  stable  a  factor  in 
affairs  as  the  precession  of  the  equinoxes  or  the  laws  of  the  solar 
system. 

But,  if  he  is  ever  to  rescue  his  business  and  make  it  decently 
profitable,  he  must  awaken  from  this  long  swoon.  He  must  see 
and  know  that  taxation  of  this  sort  is  death  to  him ;  and  is  fast 
making  it  impossible  for  an  intelligent  American  to  live  and  raise 
a  family  with  the  decent  comforts  of  life  on  the  best  farm  in  the 
New  England  and  Middle  States.  Very  rapidly,  in  Now  England, 
the  farms  are  passing  into  tho  hands  of  tlie  foreigner,  or  distinctly 
peasant  element,  a  class  which  reduces  the  necessities  of  life  to 
tho  simplest  scale,  and  which  is  able  to  do  farming  within  the  fam- 
ily, and  so  can  eliminate  the  costly  feature  of  hired  labor.  The 
question  has  been  asked  for  years,  "  How  shall  we  keep  our  boys 
on  the  farm  ?  "  But  it  has  never  been  answered  successfully,  and 
never  can  be.  We  ought  to  be  profoundly  thankful,  considering 
what  the  farm  now  is  as  a  business,  that  we  can  not  keep  them 
there.  It  is  the  best  possible  evidence  attainable  of  the  bright 
•wit  and  level-headedness  of  tho  boys  that  they  wish  to  work 
where  gain  is  assured  at  the  end  of  their  toil. 

I  may  be  told,  very  likely,  that  I  have  skipped  one  feature  of 
the  tariff,  the  one  on  wool,  which  was  devised  especially  for  the 
farmer's  profit.  But  it  was  not;  and,  if  it  had  been,  it  has  hurt 
him  instead  of  helping  him.  It  was  devised  by  men  who  are  either 
commercial  men,  or  whoso  predominant  interest  is  commercial 
rather  than  agricultural.  These  men  constitute  what  is  known 
as  the  Wool-Growers'  Association.  I  think  its  important  factor 
is  mado  up  of  middle-men,  or  salesmen  who  truflic  in  the  wool 
product.  But,  be  that  as  it  may,  the  duty  on  wool  has  simply 
haudi'  '  **  lufocturers  of  woolen  fabrics;  and  by  shut- 

ting •  :  which  we  con  not  raise  here,  and  which  the 

woolen  manufacturers  mtist  have  to  mix  with  native  wools,  has 
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actually  lessened  the  demand  for  native  wool,  with  the  effect  to 
lower  its  price.  Apart  from  this,  it  is  a  notorious  fact  that  the 
price  of  wool  does  not  ever  bear  the  relation  it  ought  to,  on  pro- 
tection theories,  to  the  rate  of  the  duty.  I  once  traveled  with  a 
wool-buyer,  years  ago,  when  a  lower  tariff  than  the  present  one 
prevailed,  when  he  bought  wool  of  the  farmers,  to  speculate  on, 
and  gave  one  dollar  a  pound  for  it,  which  was  the  market  price. 
Does  any  wool-farmer  expect  to  get  over  half  that  now  ?  A  very 
intelligent  farmer,  on  whose  hundreds  of  acres  the  wool  product 
has  been  a  feature  for  sixty  or  seventy  years — a  man  who  holds 
general  "  protective "  opinions — told  me  frankly  that  the  tariff, 
touching  wool,  gave  no  enhancement  of  price.  He  confessed  that 
he  had  got  very  high  prices  for  wool  under  a  low  tariff,  and  very 
low  prices  under  a  high  one. 

As  this  wool-bribe  is  a  menace  to  direct  and  equal  laws,  and 
is  the  price  offered  the  farmers  for  support  of  legislation  abso- 
lutely hostile  to  them,  suppose  we  look  a  little  further  on  its  effects. 
Here  are  some  facts  for  farmers  to  think  over.  Twenty-one  years 
ago  there  were  thirty-eight  million  sheep  in  this  country  east  of 
the  Mississippi  River.  Wo  havo  "  i^rotected  "  them  all  this  time, 
and  there  ought  fairly  to  be  now,  under  a  decent  ratio  of  growth, 
at  least  fifty  million.  Are  there  this  number  ?  On  the  contrary, 
there  are  now  only  eighteen  million  one  hundred  thousand.  And 
they  and  the  wool  itself  have  greatly  declined  in  price.  It  is  said 
that,  since  1875,  there  has  been  an  increase  in  the  number  of  sheep 
of  about  thirty  per  cent.  But  this  is  accounted  for  by  the  erten> 
sion  of  farms  in  our  new  Territories.  The  large  flocks  there  are 
chiefly  owned  by  aliens  or  absentees,  and  even  these  flocks,  with 
their  peculiar  local  advantages,  are  declining  in  value.  Not  a 
fraction  of  this  increase  in  number  can  be  due  to  the  tariff,  and  no 
benefit  comes  from  it  to  the  growers  of  wool  in  the  older  States. 

To  supplement  these  facts  properly,  read  the  following  answer* 
to  questions  propounded  by  the  "  Massachusetts  United  Questions 
Club,"  given  by  ox -Congressman  John  E.  Russell : 

Question  4  is  as  follows:  "Does  the  tnx  oa  foreign  wool  imported  pat  tba 
price  of  tliat  up  so  much  that,  although  the  price  of  American  wool  is  lower  tbaa 
it  ever  was  before,  yet  our  domestic  woolen  monafacturers  are  put  at  a  great  dis- 
advantage with  foreign  mannfaotnrers,  so  that  we  can  not  make  goods  at  so  low  • 
cost  or  of  so  good  a  quality^  except  such  kinds  of  goods  as  can  be  made  wholly  of 
domestic  wool?"  Mr.  Russell  replies  that  the  specific  duties  on  woolen  clolhi 
and  flannels  put  tlie  American  manufactarer  of  fine  goods  at  a  sad  disadvantage, 
confining  him  to  the  home  market,  and  that  the  high  price  he  is  compelled 
to  charge  for  goods  narrows  and  restricts  his  roarkot.  Mr.  Russell  conlinnes: 
*^  Makers  of  the  fine  flaunels  that  are  sold  in  competition  with  the  best  English  and 
French  goods  import  South  American  wool  tliat  lias  been  sent  to  France  and  there 
cleansed  of  dirt  and  burs,  and  scoured.  The  duty  on  this  wool  is  thirty  cents  a 
pound.    There  is  no  wool  raised  iu  this  country  that  will  answer  the  same  pva*^ 
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pose.  It  i»  the  reenlt  of  a  soil  and  olimato  different  from  ours.  It  goes  to  Fraooo 
beciiuM,  tlioitgh  France  is  a  protected  country,  they  do  not  think  it  economy  to 
tax  tlie  raw  material  of  manofacturing,  and  tbey  consider  it  wise  to  so  draw  the 
lino  of  protection  &&  to  preserve  commerce  with  nations  producing  raw  material. 
Tbey  exdiange  goods  for  wool,  they  make  the  freights,  commissiona,  and  profits 
of  shipping,  and  we  pay  them  for  manipulation  of  the  wool." 

"  Qnestion  6. — If  the  effect  of  the  tax  on  foreign  wool  has  been  to  put  down 
the  price  of  domestic  wool  and  to  put  up  the  cost  of  woolen  goo<l8,  who  gets  any 
benefit  from  itt  Is  it  the  farmer,  who  geis  loss  for  bis  wool  and  pays  more  for 
his  clothing  I" 

"  Answer. — The  benefit  of  this  tax  aocraes  to  the  politicians  and  to  other  enor- 
usly  protected  interests.  The  tariff  on  wool  is  the  key -stone  of  the  wide  arch 
protection,  because  it  binds  the  farmer  to  the  support  of  the  whole  system. 
Without  his  support  the  tariff  would  be  reduced  to  a  tax  that  would  raise  only 
what  is  required  by  the  Government  economically  admioiBtered,  with  inoideDtal 
protection.  How  the  farmer  is  deceived  may  be  further  explained  by  a  calcula- 
tion of  what  he  gets  even  if  he  makes  all  that  is  promised  him.  The  duty  upon 
unwashed  wool  tlint  comes  in  competition  with  onra  is  ten  cents  a  ponnd,  the 
average  nambcr  of  sheep  in  a  flock  upon  the  older  Western  farms  is  not  over 
thirty,  and  the  average  product  of  wool  on  such  a  farm  would  be  about  one  hun- 
dred and  eiglity  pounds.  If  the  duty  increased  the  price  of  this  wool  ten  cents  a 
ponnd,  it  would  be  but  eighteen  dollars  to  each  flock,  or  less  than  the  enhanced 
cost  of  the  clothes  of  his  family.  It  gives  him  nothing  to  pay  the  increased  cost 
of  lumber,  salt,  tin,  crockery,  implements,  fence-wire,  etc.  The  fact  is,  that  his 
protection  fails  to  protect,  and  he  gets  nothing  but  the  privilege  of  carrying  the 
load.  He  is  a  victim  of  those  who  cut  straps  oat  of  the  hides  of  the  poor  to  make 
stirrup-leathers  for  the  rich." 

The  next  qnestion  of  importance  is  number  9.  It  is  as  follows:  "  Is  not  the 
farmer  misled  when,  under  pretense  of  protection  to  wool,  the  price  of  his  wool 
ia  reduced  and  the  export  of  his  wheat  and  cotton  is  partly  stopped,  beoaaso  by 
way  of  a  tax  on  foreign  wool  we  prevent  in  part  au  exchange  of  wheat,  cotton, 
and  flour  for  wool?  Answer:  'Misled'  is  a  weak  term  to  use  under  the  ciroum- 
atances.  We  might  say  be  is  in  the  same  position  as  the  man  who  votes  for  high 
taxes  to  keep  up  his  wages  I " 

If  there  is  any  farmer  in  the  land  who  can  read  these  undeni- 
able fa^ts,  and,  after  doing  so,  is  still  willing  the  "  wool "  shall  be 
•'  pulled  over  his  eyes,"  he,  at  least,  deserves  little  pity  for  his  fate. 
Sheep  ought  really  to  be  a  profit  to  the  farmer,  as  they  are  an  im- 
portant factor  in  soil  enrichment.  They  ought  not  to  be  unprofit- 
able if  they  grew  hair  in  place  of  wool.  But  our  law-makers  have 
doomed  them.  The  only  "  protection  "  they  ever  were  in  need  of 
is  protection  from  dogs  and  tariff -mongers. 

There  is  really  no  probability  that  we  can  ever  have  a  "  farm- 
protecting"  tai'iff,  for  obvious  reasons.  One  is,  the  farmers  are 
too  numerous  to  organize  efficiently.  They  lack  the  massed  capi- 
tal and  commercial  s^kill  necessary  to  maintain  a  lobby  at  Wash- 
ton.  ")  vast  and  minutely  divide<l  a  body  to  be 

•I"-' 'M.    To  move  Congress  and  coni- 
urt  of  conspiracy  thate-sSs^wA 
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is  upheld  by  the  tariflp  barons  and  beneficiaries — a  comparatively- 
few  very  wealthy  corporations,  each  one  "  log-rolling  "  with  the 
other  for  mutual  bouefits.  By  their  employment  of  large  bodies 
of  workmen,  and  tlieir  power  to  contribute  money  and  to  ball- 
doze  morally  through  the  "  pay-envelope,"  congressional  districts. 
States,  and  the  nation  are  in  their  clutch. 

Of  course,  the  farmer  vote  is  great  enough  to  have  its  way,  bnt 
it  can  not  apply  itself  with  the  force  and  ease  of  a  well-regulated 
machine,  as  its  almost  feudal  masters  can  theirs.  Our  farmers 
lack  also,  as  I  liave  already  said,  the  clear  perception  that  they 
and  their  interests  are  exploited.  The  system  which  robs  them, 
xinder  cover  of  law,  large  numbers  of  them  still  believe  is  for 
their  own  benefit. 

It  is  a  matter  for  amazement,  though,  that  some  leaders  among 
them  do  not,  at  least,  plead  through  their  granges  and  societies,  for 
direct  protection,  since  they  are  so  sure  the  complex  taxation  of 
themselves  tends  to  their  prosperity,  by  some  indirect  hocus  pocva 
which  nobody  can  explain.  If  protection  is  good  for  agriculture, 
it  would  certainly  help  it  more  to  put  it  in  the  line  of  direct  l>ene- 
fit,  and  let  other  industries,  so  long  pampered,  have  for  a  change 
the  indirect  blessings  of  the  tariff  for  a  term  of  years. 

As  the  fanners  are  by  far  the  most  numerous  single  part  of 
our  population,  and  represent  well  toward  one  tMrd  of  the  people 
in  numbers,  why  not  give  to  them  directly,  lavish  bounties  from 
the  national  treasury  ?  Let  an  act,  for  instance,  be  passed  to  give 
them  from  fifty  to  one  hundred  and  fifty  per  cent  more  for  all 
they  raise  than  they  now  receive.  This  would  somewhere  neat 
double  their  income.  With  this  great  enlargement  of  their  means 
they  could  pay  more  for  labor,  and  they  could  buy  two  or  three 
times  as  large  a  quantity  of  manufactured  goods.  Of  course, 
"  could  "  invariably  means  "would  "  in  the  protectionist's  diction* 
ary ;  and  so  we  should  see  a  tremendous  impetus  given  to  all  other 
industries,  and  to  manufactures  particularly,  by  the  very  greatly 
increased  purchases  of  the  farmers  and  their  doubly  paid  helpi  \ 
As  it  has  been  for  two  or  more  generations,  "  the  few  "  have 
protected  on  purpose  to  help  "  the  many  "  by  the  tremendous  over 
flow  which  the  benevolence  of  "  the  few  "  precipitates.  But  jua 
think  how  much  more  overflow  would  be  sure  to  run  from  "  1 
many"  to  "the  few  "  than  is  possible  in  the  other  direction  1 

Could  there  be  any  finer  or  fairer  scheme  than  this  ?    Havini 
lived  in  the  moonliglit  of  protection  so  long,  is  it  not  the  farmer 
turn  now  to  have  its  sunlight  ?    And,  inasmuch  as  the  manufa 
urers  and  protected  interests  say  that  this  moonlight,  or  indire 
incidence  of  their  tax  system,  is  a  great  good  to  the  farmer,  it  wil 
of  course,  be  of  great  good  to  the  manufacturer.    And  there 
be  vastly  morenM^  since  large  bodies  reflect  immensely  more 
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than  small  ones  do  to  large  ones.    Or  are  the  protected 
really  afraid  to  take  their  own  prescription  ?   We  suspect 
bey  -would  be,  and,  in  fact,  could  not  be  hired  to  take  it. 

Bui  it  is  the  impending  truth — which  will  some  day,  and  I  think 
Wf  soon,  filter  into  the  farmer's  mind — that  alone  can  save  him. 
(Then  he  sees  that  he,  and  he  most  of  all,  is  bled  for  others,  and 
or  their  private  gain,  he  will  cease  to  believe  in  enforced  phle- 
Ixttomy.  When  he  finds  out  that  the  word  "  protective,"  so  far  as 
||i|  concerned,  is  an  abominable  misnomer,  and  should  be  traus- 
^^ "  destructive,"  there  will  be  heard  a  voice  from  the  farms 
Qiat  "will  give  the  system  so  long  delusively  described  its  death- 
||m.  Years  ago  the  farmer's  boy,  when  he  went  to  school,  was 
^Hit  that  the  business  of  the  United  States  consisted  of  "  agri- 
^Etre,  manufactures,  and  commerce."  It  has  long  since  ceased 
H&e  an  equal  tri-division.  Agriculture  and  commerce,  as  they 
once  were,  are  things  of  the  past.  The  one  has  been  made  un- 
profitable beyond  description ;  the  other  is  now  impossible,  except 
iii»itdpofd  way,  under  an  alien  flag.  Ship-building  is  "  protected  " 
ith,  and  the  American  money  that  goes  toward  having  it 
abroad  simply  builds  ships  that,  in  case  of  a  war,  can  be 
against  our  own  shores  and  our  depleted  navy.  But  we 
trophies  of  our  absurd  Chinese  system — manufactures 
too  flourishing,  if  the  men  engaged  in  them  know)  and  a_ 
Btive"tAriff. 

'  long  en<lurance  of  the  superstition  on  which  "  protection ' 

has  had  two  bulwarks — the  necessity  for  revenues  ex- 

iry,  and  the  power  of  money,  contributed  by  directly  in- 

pulies.     An    economically    administered    government 

i  break  down  the  first,  and  the  force  of  facts  the  second. 

lire  hold  in  derision  now  the  discovery  of  the  philosopher's 

lazid  perpetual  motion,  so  future  generations  will  look  upon 

|f«tich  of  our  time,  and  not  without  unspeakable  amazement. 

f  will  see  a  generation  here  and  now  that  is  trying  to  lift  itself 

ItKe  fence  by  standing  in  a  corn-basket  and  pulling  upward 

handles.    The  wonder  will  not  be  so  much  that  they  tried, 

II  be  that  for  bo  long  a  time  they  supposed  they  were  suc- 

Ij  performing  this  impossible  feat. 


I  iiatarj  of  tbe  g«DDS  PlatanvM,  wliioh  inclndee  the  Oriento]  plaDO-treo  and 

I  has  been  traced  by  Lfstor  F.  Ward  back  to  the  Tertiary  period, 

I  w«fe  at  least  twenty  species,  mostly  American  or  arctic.    The  g^nuB 

Mtlra  type  to  which  it  belongs  seem  therefore  to  have  been  American ; 

HMfoaa  sod  «tr&nge  archaic  forms  "  not  only  formed  the  urobrajieons 

■  tb»  diorw  of  the  great  inland  Laramie  Sea  w  here  the  Rocky  Monntains 

but  al«o  tho«e  of  tbe  ocean  at  a  time  when  it  ftill  piiMied  ita  arras 

aemB  what  are  now  the  great  plains  of  Texas,  Colorado,  and  Wyoming.'' 
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SENSITIVE  FLAMES  AND  SOUND-SHADOWS. 

Bt  W.  LE  CONTE  STEVENS, 
raonMOK  or  ruTtios  »  thb  paokeb  ooLUtouin  mtrenm. 

THE  conception  that  sound  is  due  to  wave-motion  in  an  elastic 
material  medium  was  first  distinctly  expressed  in  the  six- 
teenth century  by  Lord  Bacon.  He  distinguished  between  local 
motion  in  a  medium  and  the  propagation  of  this  motion  through 
it,  referring  to  the  transmission  of  soimd  through  both  air  and 
water  by  way  of  illustration.  For  measuring  the  velocity  of 
sound  in  air  he  proposed  a  plan  which  has  been  repeatedly  applied 
since  his  time,  that  of  firing  a  cannon  and  noting  the  interval  be- 
tween the  flash  and  the  report  as  heard  at  a  measured  distance. 

It  is  impossible  now  to  determine  how  far  these  observations 
may  have  been  original  with  Bacon,  or  to  what  extent  they  may 
have  expressed  the  current  knowledge  of  his  time.  They  were 
clearly  apprehended  by  Galileo,  who  discovered  the  law  of  simple 
harmonic  motion  and  mtide  the  first  well-authenticated  experi- 
ments on  the  relation  between  vibration  frequency  and  musical 
pit«h.  But  it  is  to  Sir  Isaac  Newton  that  we  must  give  the  credit 
of  first  applying  the  wave  theory  rigorously  to  the  phenomena  of 
sound.  Assuming  this  theory,  he  showed  the  possibility  of  calcu- 
lating what  ought  to  be  the  velocity  of  propagation  through  any 
medium  of  known  elasticity.  He  deduced  a  formula  which  has  been 
found  applicable  to  most  media.  In  the  case  of  atmospheric  air  it 
failed,  but  because  it  required  a  correction  de]>endent  on  certain 
laws  of  heat  which  had  not  then  become  known.  The  correction 
was  made  by  Laplace,  and  the  formula,  as  thus  completed,  is  now 
found  to  bo  applicable  to  all  known  gases.  This  was  only  one  of 
the  many  important  principles  established  on  a  mathematical  basis 
in  the  "  Principia,"  and  published  in  1G87. 

Even  before  this  date,  the  conception  that  light,  as  well  as 
sound,  might  be  due  to  wave-motion  seems  to  have  been  grasped 
by  a  few  thinkers.  In  1665  a  book  on  "  Light  and  Color  "  was  pub- 
lished at  Bologna,  two  years  after  the  death  of  its  author,  Fran* 
cesca  Maria  Grimaldi,  a  Jesuit  priest  and  astronomer.  In  this  he 
recounts  some  interesting  experiments,  which  did  not,  it  is  true, 
lead  him  to  the  wave  theory  of  light,  but  served  as  the  basis  on 
which  this  theory  was  subsequently  established.  Similar  experi- 
ments were  made  soon  afterward  by  Robert  Hooke,  the  eve^ 
jealous  rival  of  Newton,  and  by  Christian  Huygens,  their  distin- 
guished Dutch  contemporary.  Huygens  demonstrated  that,  if  an 
impulse  be  given  to  any  single  particle  in  a  uniformly  elastic  ma- 
terial  medium,  it  must  be    propagated  thence  as  wave-motion 
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equally  in  all  directions ;  and  that  the  propagation  of  a  wave  front 
in  any  given  direction  is  the  result  of  a  multitude  of  interferences 
among  the  elementary  waves  gtartetl  from  the  particles  which  are 
successively  disturlwd.  Accepting  tliis  principle,  the  laws  of 
reflection  and  refraction,  whether  of  light  or  sound,  follow  imme- 
diately ;  and  thoy  were  worked  out  with  great  skill  by  Huygeus, 
Another  consequence  is,  that  if  an  obstacle  be  interposed  in  the 
path  of  a  wave,  its  edges  must  serve  as  new  centers  around  which 
secondary  waves  will  be  propagated,  while  the  main  wave  con- 
tinues to  advance.    This  is  familiar  in  the  case  of  water-waves. 

If,  therefore,  light  be  due  to  wave-motion,  no  perfect  geo- 
metric shadow  is  possible,  for  the  shadow  must  suffer  encroach- 
ment from  these  secondary  waves  thus  difiPracted.  Such  phenom- 
ena were  actually  observed  in  the  case  of  light  by  Griraaldi, 
Hooke,  and  Huygens,  but  no  satisfactory  explanation  was  then 
given.  It  is  surprising  that  Huygens  did  not  think  of  applying 
the  theory  which  had  been  so  satisfactory  in  its  application  to 
other  optical  phenomena.  He  had  not  attempted  to  measure  the 
length  of  waves  of  light,  and  had  no  conception  of  their  exceeding 
minuteness.  If  any  diffraction  phenomena  were  to  be  observed, 
the  encroachment  for  which  he  naturally  looked  was  far  greater 
than  what  had  been  noticed  as  inexplicable  and  almost  impercept- 
ibly narrow  fringes.  The  absence  of  the  diffraction  phenomena 
such  as  he  may  have  expected  did  not  cause  him  to  abandon  his 
wave  theory,  though  he  could  not  but  perceive  that  it  constituted 
a  stumbling-block.  To  the  mind  of  Newton  this  obstacle  was  in- 
superable ;  it  determine*!  his  rejection  of  Huygens's  theory. 

If  Newton  was  not  the  inv<^intor  i>f  the  emission  theory  of  light, 
he  was  certainly  its  most  ardent  advocate.  It  came  into  promi- 
nence along  with  the  wave  theory,  or  indeed  a  little  after  this ; 
and  by  means  of  it  very  satisfactory  explanations  could  be  given 
of  most  optical  phenomena.  Newton's  reasoning,  and  the  author- 
ity of  his  great  name,  caused  its  acceptance  by  all  contemporary 
physicists,  except  Hooke,  Huygens,  and  Euler,  and  by  all  his  suc- 
cessors for  a  century.  Whichever  of  the  two  theories  is  accepted, 
assumptions  are  involved  which  are  open  to  attack  and  incapable 
of  being  8ub8tantiate<i  on  any  antecedent  grounds.  Its  value  has 
to  be  measured  alone  by  its  consistency  with  observed  facts.  It 
was  not  until  about  the  beginning  of  the  present  century  that  Dr. 
Thomas  Young  revived  the  long-discarded  wave  theory,  explained 
the  diffraction  of  light  by  its  aid,  and  showed  the  incompetency 
of  the  emission  theory.  His  views  were  at  first  generally  rejected, 
hut  in  timp  thf^v  ntf rar-tr>d  the  attention  of  Arago  and  Fresnel.  The 
latter  ito  the  investigation  with  enthiisiasm, 

wave  theory  upon  founda- 
sfully  assailed.   T\^s^'53^»^^si. 
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medium  required  for  the  propagation  of  light-waves,  whether 
through  interplanetary  space  or  terrestrial  bodies,  is  the  universal 
ether,  of  whose  existence  we  have  no  evidence  except  that,  by  as- 
8um.ing  it  and  applying  mathematics,  the  results  of  computation 
are  exactly  corroborated  by  observation  and  experiment.  The 
elastic  medium  required  for  sound-waves  may  be  solid,  liquid,  or 
gaseous.    In  any  case  it  must  be  material. 

Assuming,  then,  an  obstacle  in  the  path  of  a  wave  of  sound 
or  light,  a  shadow  should  be  produced ;  btit  since  the  edges  are 
sources  of  secondary  waves,  according  to  Huygeus's  principle, 
these  should  encroach  upon  the  shadow.  The  degree  of  encroach- 
ment can  be  expressed  in  a  mathematical  formula,  and  is  thus 
shown  to  be  proportional  to  the  wave-length.  The  average  length 
of  a  wave  of  green  light  is  now  known  to  be  about  go^oo  of  an 
inch.  The  encroachment  on  the  geometric  shadow  is  hence  so 
small  tliat  refined  methods  are  needed  to  make  it  perceptible.  In 
the  case  of  audible  sound,  on  the  contrary,  when  propagated 
through  air,  the  wave-length  is  ordinarily  so  great  that  the  en- 
croachment almost  wholly  masks  the  presence  of  any  shadow 
whatever.  For  the  pitch  C,  13d  vibrations  per  second,  such  as  is 
often  used  by  men  in  conversation,  the  wave-length  is  readily  cal> 
culated,  if  we  know  the  velocity  of  sound  in  air.  Taking  this  as 
1,120  feet  per  second,  there  will  be  132  waves  strung  out  over  thia 
distance  in  each  second.  The  length  of  each  is  hence  eight  feet 
and  six  inches,  or  more  than  five  million  times  as  great  as  that 
of  the  average  wave  of  light.  For  such  waves  it  is  hopeless  to 
attempt  producing  any  well-defined  shadows. 

One  of  the  most  familiar  facts  in  physics  is  that  the  pitch  of  a 
note  becomes  higher,  and  hence  its  wave  shorter,  in  proportion  to 
the  increase  of  vibration  frequency.  If  well-defined  sound-shad- 
ows are  possible,  we  must  resort  to  sounds  of  very  short  wave- 
length. If  the  sound  is  continuous  instead  of  explosive,  this  short- 
ness implies  very  high  pitch.  There  are  mechanical  diflSculties 
to  contend  with  which  make  it  hard  to  give  much,  intensity  to 
very  acute  sounds.  The  range  of  audition,  moreover,  is  limited. 
For  persons  of  good  ear  the  range  may  be  roughly  stated  as  from 
25  to  25,0(X)  vibrations  per  second  for  sounds  of  small  intensity; 
indeed,  many  fail  to  perceive  any  pitch  exceeding  15,000.  To  ( 
exhibit  sound-shadows,  therefore,  it  becomes  necessary  either  to 
employ  a  source  that  sends  forth  sounds  of  such  high  pitch  as : 
be  inaudible  to  most  of  those  who  are  exjiected  to  perceive 
shadow,  or  to  resort  to  a  momentary  sound  of  great  intensity 
short  wave-length. 

Every  one  has  noticed  the  decrease  in  intensity  of  the  sound  ofj 
a  distant  railway-train  as  it  passes  into  a  cutting.    The  obsei 
is  in  a  shadow  which  is  incomplete  but  nevertheless  noticeal 
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e  secondary  -waveB,  which  are  started  at  the  upper  edges  of  the 
tting,  reach  the  ear  and  give  still  a  good  idea  of  the  character 
the  noise  and  position  of  the  train.  The  range  of  the  ear  greatly 
exceeds  that  of  the  eye,  not  only  in  relation  to  the  variety  of  wave- 
lengths by  which  it  may  be  impressed,  but  yet  more  as  to  varia- 
tions of  intensity.  Just  as  sunshine  and  shadow  during  the  day 
indicate  merely  variations  in  illumination  without  the  complete 
extinction  of  light,  so  noise  and  sound-shadow  are  merely  relative 
terms,  the  latter  not  necessaidly  implying  the  complete  esrtinction 
of  sound ;  for  in  air  diffraction  usually  plays  so  important  a  part 
as  to  forbid  complete  extinction,  and  to  prevent  all  sharpness  of 
definition  at  the  edges  of  the  shadow. 

When  the  medium  is  water  instead  of  air,  some  new  phenomena 
,re  noticeable.  In  1836  Daniel  CoUadon's  classic  experiments  on 
the  velocity  of  sound  in  water  were  performed  on  the  Lake  of  Ge- 
neva. The  source  of  sound  was  a  large  bell,  from  which  \'ibra- 
tions  were  conducted  through  the  water  several  miles  away  to  an 
elastic  membrane  stretched  across  the  expanded  opening  of  a  par- 
tially submerged  hearing-trumpet.  They  were  thus  given  to  the 
air  within  the  trumpet  and  conveyed  to  an  ear  applied  at  its  smaller 
end  above  the  water.  A  bell  when  struck  sends  forth  a  vari- 
ety of  tones,  and  it  is  often  hard  to  determine  which  of  these  is 
most  prominent.  Usually  that  of  deepest  pitch  is  the  slowest  to 
die  away  in  air,  and  often  it  penetrates  to  the  greatest  distance. 
Colladon  made  the  remarkable  observation  that  in  water  the  low- 
er tones  are  conducted  off  to  but  a  short  distance  before  their 
energy  ceases  to  produce  the  sensation  of  sound ;  while  the  initial 
stroke  is  propagated  much  further,  and  is  then  perceived  as  a 
short,  sharp,  almost  clicking  sound,  without  definite!  musical  char- 
acter. Placing  the  hearing-trumpet  behind  a  wall  which  project- 
ed out  into  the  water,  the  decrease  of  intensity  was  much  gjreater 
than  under  similar  conditions  in  air,  and  the  demarkation  of  the 
region  of  sha<low  wjis  deciile<l]y  more  noticeable. 

Still  more  interesting  than  the  experiments  of  Colladon  were 
those  made  in  the  Bay  of  San  Francisco  in  1874  by  Prof.  John 
Le  Coute  and  his  son,  Mr.  Julian  Le  Conte.  The  source  of  sound 
was  not  such  as  would  give  a  definite  pitch,  like  a  bell,  but  the 
quick,  violent,  single  impulse  due  to  the  explosion  of  dynamite 
employed  in  the  blasting  of  rocks  which  obstructed  the  channels. 
The  intensity  of  the  shock  thus  propagated  was  such  as  to  be  felt 
as  a  blow  on  the  feet  of  a  person  seated  in  a  boat  three  hundred, 
t  or  more  from  the  detonating  cartridge,  and  to  kill  hundreds 
fish.  Several  vertical  posts  or  piles,  each  about  a  foot  in  diame- 
ter, projected  from  the  groun<i  out  of  the  water  in  the  neighbor- 
ood.  A  stout  glass  bottle  was  suspended  in  the  water  about  a 
t  in  the  rear  of  one  of  these  piles  (Fig.  1),  within  the  geomet- 
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ric  shadow  determined  by  lines  snpposed  to  be  drawn  from  the 
cartridge  forty  feet  horizontally  away.  The  bottle  was  perfectly 
protected  from  the  shock  of  the  explosion.  It  was  then  put  in 
front  of  the  pile.  The  first  shock  shivered  it  into  hundreds  of 
fragments.    Other  bottles,  some  filled  with  air  and  some  with 
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water,  were  similarly  exposed  in  various  directions  around  the 
pile,  and  with  the  same  result — destruction,  except  when  within 
the  protecting  shadow.  The  experiments  were  varied  by  immers^ 
ing  stout  glass  tubes  {Fig,  1),  incased  in  thick  paper,  horizontally 
across  the  direction  of  the  sound-rays  in  water,  between  two  piles 
which  were  aligned  with  the  dynamite  cartridge.    Thesu  piles  were 

twelve  feet  apart,  the 
nearer  one  being  forty 
feet  from  the  cartridge. 
Its  shadow,  therefore, 
just  covered  the  second 
pile, and  included  the  in- 
termediate water,  with 
the  middle  part  of  ejich 
tube.  After  an  explosion 
tho60  protectt^d  parts 
were  found  to  be  un- 
broken, while  the  ends 
which  projoctod  on  the  two  sides  beyond  the  shadow  were  com- 
pletely shfttt^iri'd  'Fi.^.  2).  The  boundary  between  the  regions  of 
shadov  lod  on  the  tubes,  even  at  a  dis- 
tance «.■!                          :    ..    ,;;   tt;ctingpile. 

To  account  for  the  shortness  of  tlje  sound-wavea  which  were 
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,ble  of  producing  aucli  sharp  shadows.  Dr.  Le  Conte  advances 
seems  to  be  the  only  tenable  theory,  and  one  which  equally 
laina  the  observations  of  Colladon  on  the  clicking  sound  of  a 
bell  as  heard  in  water.     In  the  absence  of  any  recogniz- 
le  pitch — for  pitch  implies  a  series  of  imjmlses  recurring  in  M 
E^ol&r  order — there  is  no  means  of  determining  wave-length  in  " 
these  cases.    But  whatever  this  may  be,  the  wave-length  is  equal 
to  the  product  of  the  time  consumed  in  generating  the  wave  and 
ihe  velocity  of  propagation.    Thus,  assume  the  initial  pitch  of  a 
to  be  220  vibrations  per  second.    We  may  compute  the  wave- 
,h  either  by  considering  that  220  waves  are  strung  out  over  a 
ce  of  1,120  feet,  making  each  a  trifle  more  than  five  feet 
;  or  we  may  say  that  the  time  consumed  in  generating  each 
of  a  second,  and  that  this  impulse  is  propagated  at 
1,120  feet  per  second,  which  would  be  a  little  over  five 
in  tIt  of  *  second.    The  blow  of  the  hammer  on  Colladon's 
^  was  almost  instantaneous,  and  the  intensity  of  the  first  shock 
fhtu  given  to  the  water  was  far  greater  than  that  of  any  subse- 
quent shock  due  to  the  succession  of  vibrations  set  up  in  the  elas- 
tic bell-metaL    The  distance  tlirough  which  this   intense  sound 
»onld  be  propagated  might  be  expected  greatly  to  exceed  that 
teveraed  by  the  subsequent  weaker  vibrations.     The  generating 
Mow  was  80  brief  that  the  wave-length  could  only  be  short ;  and 
limoe  comparatively  well-defined  sound-shadows  were   produced  ■ 
Ktt  distance.    In  the  case  of  the  dynamite  explosions  under  water 
ttai  reasoning  holds  with  yet  greater  force.    If  the  duration  of 
Uie  generating  impulse  be  only  a  millionth  of  a  second,  and  the 
^dority  of  propagation  in  water  be  4,700  feet  per  second,  the 
iwulting  wave-leng^  would  be  only  about  ^  of  an  inch.    The 
quickness  of  action  manifested  in  the  explosion  of  dynamite  ex- 
ceeds that  of  any  other  known  agent  that  has  ever  been  similarly 
toployed.    The  duration  of  the  generating  impulse  may  be  con- 
lUwed  indefinitely  small,  certainly  immeasurably  small.     The 
ditrpQess  of  the  sound-shadows  it  prmluces  in  water  indicates  a 
»»Te-length  that  can  not  exceed  a  small  fraction  of  an  inch. 

The  production  of  sharp  sound-shadows  in  air  is  of  more 
WBent  date  than  the  experiments  in  water.  In  1880  a  dynamite- 
^ctory  near  San  Francisco  was  destroyed  by  the  explosion  of  its 
KtttaiU.  On  a  large  building  three  miles  away  many  panes  of 
'indow  glass  on  the  side  toward  the  explosion  were  broken,  and 
t»u  ijhocks  were  felt,  one  conducted  by  the  air  and  the  other  by 
^  ground-  In  the  acoustic  shadow  cast  by  this  bmlding,  nearly 
nine  hundred  feet  away  on  the  side  remote  from  the  explosion,  no 
•wi.  was  experienced,  though  that  from  the  ground  was 

iistu.;:.,,  .   .u     The  shortness  of  the  air-wave  due  to  exploding 
froamita  saflSciently  accounts  for  the  sharpness  of  the  shadow, 


I 


THE  POPULAR  SCIENCE  MONTHLY. 


But  there  is  now  no  longer  any  necessity  to  resort  to  such 
dangerous  sources  of  sound  as  dynamite.  Whistles  may  bo  made 
which  yield  tones  exceeding  twenty  thousand  vibrations  per  seo- 
ond.  The  wave-hength  com-spouding  to  such  a  pitch  is  loss  than 
an  inch.  The  advantage  presented  is  that  the  sound  is  continu- 
ous,  and  it  may  be  made  as  constant  as  we  please  by  supplying 
the  whistle  from  a  cylinder  full  of  compressed  air,  regulating  the 
pressure  by  means  of  an  appropriate  gauge.  The  disadvantai 
that  the  intensity  is  but  slight,  and  the  pitch  is  too  high  t-o 
perceived  as  sound  by  most  persons  unless  the  ear  is  closely  ap- 
plied. An  artificial  indicator  must  hence  be  used,  whose  motion 
Tinder  the  disturbances  duo  to  sound  can  be  seen  at  a  distance. 

In  1857  Prof.  John  Le  Conte  discovered  that  an  ordinary  naked 
gaS'flame,  from  a  fish-tail  or  bat- wing  burner,  becomes  an  indicator 
of  Bound  by  vibrating  in  unison  with  an  external  source,  provided 
the  pressure  be  such  that  the  flame  is  just  ready  to  flara  This 
can  be  easily  shown  by  blowing  a  shrill  whistle  or  bowing  a 
tuning-fork  of  high  pitch  in  the  immediate  neighborhood  of  the 
flame,  which  at  once  becomes  forked  (Fig.  3)  into  several  long, 

vibrating  tongues.  The 
effect  soon  ceases  if  the 
pressure  be  gradually  di- 
minished. This  result  is 
due  to  the  disturbance 
produced  by  sound- 
waves on  the  outflowing 
jet  of  gas  at  the  noKsde. 
The  high  temperature  of 
flame  is  therefore  not 
necessary  for  the  pro- 
duction of  such  CO- vibra- 
tion, but  servos  to  make 
it  more  easily  manifost. 
Nine  years  elapsed  after  Dr.  Le  Conte's  discovery  before  the 
subject  was  taken  up  again  and  independently  by  Mr.  W.  F. 
Barrett,  in  London,  who  used  small  cylimlrioal  jets,  which  were 
found  to  flare  under  similar  conditions,  and  could  be  ren- 
dered far  more  sensitive.  A  "  pin-hole  lava-tip "  may  be  fitted 
into  the  end  of  a  metal  tube  and  connectwl  by  means  of  Lidia- 
mbber  tubing  to  a  cylinder  of  compressed  illuminating  gas.  In 
connectir>n  with  this,  also,  there  should  be  a  water  manometer 
gaugo  for  regulating  the  pressure  of  the  outflowing  gas.  If  the 
pin-hole  is  very  smoothly  cylindrical,  the  flarae  mounts  up  to  the 
height  of  nearly  eighteen  inches  (Pig.  4,  t),  with  an  apparent 
thioknoss  scarcely  more  than  that  of  the  little  finger,  and  hnni' 
ing  quietly.    When  the  preasnre  approaches  tun  inches,  as  iudS- 
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kUjd  by  the  water-gauge,  iho  flame  flares,  becoming  much  shorter 
md  broader,  like  a  little  Indian  club  (Fig.  4,  y),  and  producing  a 
low  roaring  sound,  due  to  the  escape  of  unburned  gas.     Let  the 
iressuro  now  be  diminished  until  this  flaring  barely  ceases.    The 
tine  is  now  in  its  most  sensitive  condition.    Sounds   <^ 
)f  low  or  even  medium  pitch  have  no  effect  upon  it ; 
>ut  on  blowing  a  shrill  whistle,  or  rattling  a  bunch 
of  keys  anywhere  within  tliirty  or  forty  feet,  it  flares, 
jrhaps  the  most  beautiful  illustration  of  its  sensi- 
tiveness is  given  by  placing  an  open  watch  near  the 
lozzle  but  not  touching  it ;  every  tick  causes  a  mo- 
lentary  sinking  and  spreading  of  the  flame,  so  that 
tho  effect  may  be  seen  across  an  audience-room.    If 
"the  audience  applauds  with  clapping  of  hands,  the 
ime  shrinks  in  acknowledgment. 

A  very  sensitive  flame,  but  not  so  convenient  as 
jat  of  Prof,  Barrett,  ancl  not  visible  at  so  great  a 
listance,  may  bo  obtained  with  no  pressure  greater 
than  that  of  the  street  mains,  by  causing  the  gas  to 
Issue  from  a  small  tube,  over  the  orifice  of  which,  at 
height  of  an  inch  or  two,  is  placed  a  piece  of  wire 
(Fig.  5).  The  mixture  of  coal-gas  and  air  is 
Ited  above  the  gauze,  and  a  glass  tube  may  be  used 
protect  the  flame  from  currents  of  air,  though  this 
lot  usually  necessary.  Very  little  adjustment  is 
led  to  find  the  distance  between  nozzle  and  gauze 
kt  which  the  dame  is  most  sensitive.  This  arrange- 
lent  was  devised  independently  by  Prof.  Qovi,  of 
Turin,  and  Mr,  Barry,  of  Ireland.  The  flame  is  de- 
icient  in  brightness,  aud  is  only  a  few  inches  high  at 
its  best,  but  has  the  advantage  of  not  requiring  any 
kpplianc<-s  that  may  not  be  easily  sujjplied  in  any 
rn.  If  Barrett's  flame  is  available,  however,  it  is 
locide<lly  preferable  to  anything  else. 

With  sucli  a  flame  as  Barrett's  it  becomes  possible 
explore  the  air  and  detect  regions  of  relative  noise  and  silence' 
kft  delicate  thermometer  enables  us  to  determine  variations  of 
ture  in  different  layers  of  air  or  water.    If  the  pitch  be  too 
igli  for  the  ear  to  estimate  or  even  detect  it,  the  sensitive  flame 
more  delicate  than  the  ear.    Armed  with  a  whistle  yielding  a 
ntch  of  twelve  or  fifteen  tboxisand  vibrations. per  second,  and  with 
flame,  many  beautiful  analogies  between  sound  and  light 
fxlubitf<l  with  entire  satisfaction  to  an  audience  of  deaf- 
»ui«»,  if  the  lecturer's  fingers  are  fairly  nimble,  since  there  is  no 
?y  for  the  sounds  to  be  hoard.    Most  of  the  experiments 
-J  be  described  were  devised  by  Lord  Rayleigh,  the  suc- 
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cessor  of  Prof.  Tyndall  in  tlie  chair  of  Natural  Philosoribv  at  the 
Royal  Institution  in  London. 

Let  the  whistle  be  supplied  with  a  continuous  In 
any  compressed  gas,  at  steady  pressure.    Four  or  fi\' 
from  it  is  placed  the  nozzle  of  the  burner  from  which  the  flame 
issues.    Its  sensitiveness  may  be  regulated  at  will  by  means  of  thej 
stop-cock  and  the  water  manometer  gauge.    Turning  on  the  bit 
through  the  whistle,  the  flame  flares.     Let  the  open  hand  be  held] 
up  between  the  two ;  the  flaring  ceases.    The  nozzle  of  the  burner' 
is  in  the  acoustic  shadow  cast  by  the  hand.    If  this  result  is  not 
successfully  attained  at  the  first  trial,  the  sensitiveness  of  th«i 
flame  may  be  slightly  modified  to  suit  the  conditions.    The  case^ 
is  entirely  analogous  to  that  of  the  glass  bottles  in  the  experi- 
ments in  San  Francisco  Bay. 

By  using  a  small  mirror  to  reflect  the  sound-waves,  their 
lengths  may  easily  be  measured  in  mid-air.  Let  the  mirror  be 
put  a  few  inches  behind  the  flame  and  moved  slowly  toward  this 
or  away  from  it.  At  certain  distances  the  flame  is  observed  to 
flare  violently,  and  at  certain  other  points  it  becomes  quiet, 
though  the  sound  has  not  been  varied.  Reflected  waves  are 
meeting  advancing  waves.  Where  they  meet  in  like  phases,  their 
effect  on  the  flame  is  intensified.  But  if  the  position  of  the  mirror 
is  so  adjusted  that  the  flame  is  at  a  point  where  the  opposing, 

waves  meet  in  unlike  phase,  th€ 
neutralize  each  other  and  the  flame] 
^  _  .  1,^  ceases  to  be  agitate<l.   The  case  is  like' 

^V  ■  1 1 1  ^^^  ^^  producing  loo}>s  aud  nodes  on 

^K  i  f    I  ^  string  attached  at  one  end  to  a  vi- 

^^^  I       I  brating  body  and  fixe<i  at  the  other 

^^^^Bt         licl  J  ®^^'     ^  series  of  sinusoidal  curve 

•^^^^^^  — A^at^e  travel  over  its  length,  and  are  r^ 

fleeted  from  the  fixed  end,  producing 
the  so-called  stationary  waves  (Fig«( 
0).  A  returning  sinusoid  is  super-' 
imposed  on  an  advancing  sinusoid, 
prfxlucing  two  loops,  with  an  inter- 
mediate nodal  point  of  rest  and  a 
node  at  the  end.  The  whole  sinusoid 
M  presents  a  wave-length,  and  thej 
I  innce  from  node  to  noflo  a 
wave-length.  The  distance  through 
which  the  mirror  is  moved  from  one  point  of  flame  quiescencej 
to  the  next  is  a  half  wave-length  for  the  pitch  yieldwl  by  th< 
whistle.  In  some  exi>eriment«  thus  ctmducted  by  the  writ 
thij«  ili>itancc  wn.s  found  to  be  a  trifle  over  half  an  inch, 
whole  w«vij-k-ngth  wa.s  IW  inch.     Assuming  tb«  velocity  of 
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)und  to  bo  1,190  feet,  reducing  this  to  inches,  and  dividing  by 

IW  inch,  the  pitch  of  the  whistle  was  thus  found  to  be  in  the 

»ighborhuod  of  thirteen  thousand  complete  vibrations  per  seo- 

id.    In  no  other  way  could  this  pitch  be  determined,  for  the 

)Uiplished  musician  loses  his  power  of  discriminating 

len  either  the  upper  or  the  lower  limit  of  audition  is  ap- 

rooched.  The  pitch  of  the 

Ughest  tone  employed  in 

lusic  does  not  exceed  five 

thousand    vibrations    per 

second. 

In  performing  this  ex- 
?riment  Lord  Rayleigh 
.•ovcred  an  interesting 
?culiarity  of  the  human 
ir  in  contrast  with  the 
^nsitive  flame.  By  using 
tube,  whose  opieuing  was 
biliK-ed  alternately  in  the 
arial  lot>ps  and  nodes,  and 
conveying  the  sound  thus  to  the  ear  at  the  same  time  that  the  flame 
was  alternately  agitated  and  quiescent,  he  found  that  the  ear  was 
most  affected  where  the  flame  was  least  affectetl,  and  vice  versa. 
The  flame,  moreover,  is  unequally  sensitive  in  two  directions 
^^  right  angles  with  each  other.  In  drilling  the  small  cylindrical 
^^B(>Ie  of  the  burner  no  amount  of  care  is  sufficient  to  prevent 
^^■linute  irregularities.  The  current  of  issuing  gas  is  not  abso- 
^^Btely  cylindrical.  It  is  disturbed  slightly  by  int*irior  cvirr«?nts 
^^Bom  side  to  side,  and  these  aflfect  the  sensitiveness  of  the  jet  to 
^^■Kternal  disturbances.  To  test  this,  let  the  nozzle  be  rotated  on  its 
^^iwn  axis  while  the  whistle  is  sounding,  until  the  maximum  effect 
ia  noticed ;  and  let  the  sensitiveness  of  the  flame  be  slightly  re- 
ducwl  without  causing  it  to  cease  to  flare.  On  rotating  the 
nozzle  now  through  a  right  angle  the  flame  is  found  to  become 
quiet.  Let  a  mirror  be  put  on  one  side  of  the  flame,  a  short  dis- 
,nce  off,  so  as  to  face  the  sensitive  side.  Adjusting  it  until  it  is 
nally  inclined  to  the  directions  of  flame  and  whistle,  the  flaring 
started  anew.  This  ceases  when  the  mirror  is  rotated  toward 
ther  side  through  a  very  small  angle.  Indeed,  no  more  beautiful 
d  exact  illustration  could  be  devised  for  showing  the  law  of 
ri'tIi'<tion  of  sound-waves.  The  sound-ray,  taking  a  longer  and 
ukon  path,  disturbs  the  flame  on  its  sensitive  side,  while  the 
I  rays  are  at  the  same  time  beating  in  vain  against  what  by 

obii  , ;  acoustic  phenomena  to  be  in- 

stigated by  the  aid  of  the  sensitive  flame  are  those  of  diff  rac- 
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ion,  or  the  measurable  encroachment  upon  sound-shadows.  In  the 
[accompanying  diagram  (Fig.  7)  suppose  the  arrows  to  rcprosont 
I  the  direction  of  a  group  of  jmrallel  rays  of  either  sound  or  light, 
the  wave  fronts  being  indicated  by  lines  atToss  the  direction  of 
the  arrows.  Waves  in  one  phase  are  indicated  by  the  continuoi 
lines,  and  those  in  opposite  phase  by  the  dotted  lines.  At  ea< 
edge  of  the  obstacle  are  the  centers  of  the  secondary  waves,  wbiwc 
fronts  are  represented  by  parts  of  circles.  Behind  the  obstaol 
and  on  each  side  are  paints  of  interference  represented  by  ci 
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and  zeros.    Behind  it  the  secondary  waves  from  opposite  ed( 
meet  each  other.    At  the  sides,  secondary  waves  interfere  vi\\ 
the  advancing  main  wave.     Where  like  phases  meet,  the  crosa 
I  represent  points  of  increased  disturbance.   Where  opposite  ph« 
'  meet,  the  zeros  represent  points  of  quiescence.    K  the  waves 
those  of  light,  the  crosses  are  points  of  increased  brightness ; 
izeros,  of  comparative  darkness.     If  the  waves  are  those  of  sound, 
'the  crosses  are  points  of  noise ;  the  zeros,  of  sUence.    Behind  tho 
obstacle  there  is  a  middle  line  of  crosses ;  on  each  side  of  this  a 
lino  of  zeros;  and  outside  of  these  ai*e  line*  of  crosses  ag 
.These  lines  are  parts  of  hyperlw^las,  whose  focti  are  the  centei 
If  rem  which  the  secondary  waves  are  started.   This  is  readily  seen 
by  reference  to  the  next  illustration  (Fig.  8).    A  necessary  conse- 
quence is,  that  if  light  rarliutiug  from  a  point  or  a  small  aperture 
tbe  intorruptod  by  itik-rposing  a  small  disk  in  its  \>sX\  tliere  should 

a  line  al *' t^i '^  ■  of  the  shadow  Ijehind  it.  at  certain 

I  points  of  w  1  ppearH  if  a  translucent  screen  ia  placed 

[across  tho  sh.nli>w.    Tlii»  f»ict  was  notictnl  by  a  Frenchman,  De- 
'liijle,  before  the  birth  of  either  Newtcm  or  Huygens,  but  was 
course  not  understood  and  was  soon  forgotten.    Dr.  Young 
not  to  have  thought  of  it,  or  certainly  never  put  this  oonaoiiuenctf' 
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nf  theory  to  any  test.  Tbe  first  physicist  to  recognize  the  value 
of  Toaug^'s  ijptical  papers  was  Arago,  who  at  once  adopted  the 
wave  theory  and  started  his  friend  Fi'esuel  on  a  series  of  optical 
researrhes  that  are  now  classic.  In  1819  Fresnel  gained  a  prize 
f -^  French  Academy  for  his  work  on  diiTraction  of  light. 

B.  ...  .ill.'  report  was  made  to  the  Academy  it  was  examined  by 
the  mathematician  Poisson,  who  criticised  it  by  showing  that,  if 
tl  ■  tlie<»ry  were  ac- 

(•'  .  .  .  he  shadow  of  a 
small  disk  should  have  a 
^bi     '  ■  ill  the  middle, 

t ion,  the  illu- 
mination of  which  should 
be  the  same  as  if  no  disk 
ha/1  been  interpose<l.  Ara- 
go at  onco  triwl  the  ex- 
periment; and  what  Pois- 
»)n  hail  urged  to  prove  the 
impoHiibility  of  Fresnel's 
yievs  was  found  to  be  a 
startling  proof  of  their 
correctness.  The  experi- 
ment 10  easily  tested,  re- 
qairing  no  more  expensive 
apparatus  tban  a  mirror 
outside  uf  an  opening  in 
a  window,  a  small  bullet 

apended  by  a  thin  wire, 

d    a    piece   of    rough- 

tsl  glass  to  receive  the 

ow.  A  pin-hole  through  a  sheet  of  tin  foil  covering  the  win- 
dow opening  yields  the  required  light  from  the  mirror.  The 
.inalogue  of  this  celebrated  experiment  was  first  accora- 
t  few  years  ago  by  Lord  Rayleigh ;  it  has  been  lately 
often  repeated  by  the  writer  and  perhaps  others.  A  disk  of  card- 
board about  a  foot  in  diameter  is  put  between  a  whistle  and  sensi- 
tive flame,  with  careful  adjustment  of  distance  and  sensitiveness. 
In  certain  positions  the  flame  is  protected  within  the  shadow  of 
the  disk;  but,  by  moving  the  latter  to  and  fro,  one  position  is 
found  where  it  causes  the  flame  to  be  violently  agitated  by  the 
r  I  -f  waves  diffracted  at  the  eflge  of  the  circle.    Tlie  diffracts 

iv.  .....;  is  the  same  as  if  the  impervious  disk  were  a  lens  con- 
verging the  sound-waves  to  a  focus. 

Tl        ~  "       —d  may  be  much  intensified  by  construct- 

ing Jt:  u  grating  and  using  it  in  place  of  the 

simple  di»k.    The  explanation  of  the  principle  on  which  such  a 


ri«.  8.- 
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grating  is  made  is  beyond  the  scope  of  the  present  paper.*  As- 
suming its  use,  the  sensitive  flame  enables  us  to  detect  a  focal 
area  of  noise,  at  which  the  flame  is  violently  agitated,  and  around 
this  are  alternate  rings  of  silence  and  fainter  noise  diminishing 
in  strength  with  increase  of  distance  from  the  contra!  focus. 

By  admitting  light  thi'ough  two  small  openings  close  together, 
the  waves  coming  from  a  distant  bright  point  and  hence  reaching 
the  two  openings  in  the  same  phase,  hyx>erbolic  lines  of  interfer- 
ence like  those  shown  in  Fig.  8  were  traced  in  space  by  FreeneL 
The  writer  has  recently  done  the  same  with  sound-waves,  using 
the  sensitive  flame  as  an  explorer.  Bands  of  alternate  noise 
and  silence  have  in  like  manner  been  traced  by  him  in  air,  pro- 
duced by  interference  between  the  waves  proceeiiing  directly 
from  the  whistle  and  those  reflected  from  a  smooth  surface  placed 
horizontally  on  the  t-able. 

The  wave  theory  of  sound  has  long  been  impregnable;  but 
these  beautiful  analogies  between  light  and  sound,  though  pro- 
vided for  by  theory,  have  been  experimentally  demonstrated  only 
recently.  Such  new  and  unexpected  confirmations,  new  points  of 
contact,  are  always  welcome,  even  though  they  be  not  needed  for 
the  establishment  of  a  theory.  They  are  the  results  of  previsdoa 
based  on  the  assumption  that  an  elastic  materuil   ii;    '  is 

needed  for  the  propagation  of  sound,  and  are  wholly  in.  -le 

on  any  theory  of  emanation  analogous  to  Newton's  emission  the- 
ory of  light. 


CONDITIONS  AFFECTING   THE   REPRODUCTIVE 
POWER   IN  ANIMALS. 

Br  JAMES  IL  8TOLLEB, 
AixinroT  FBorauoB  or  xattbai.  umtobt  w  vstam  ootxaoa. 

MODERN  biology  has  made  familiar  the  idea  that  animals 
are  not  fixed  and  unalterable  in  their  bcKlily  structure  and 
functions,  but,  within  a  certain  range,  respond  by  changus  in 
themselves  to  changes  in  their  physical  surroundings.  This  has 
always  been  observed  to  be  true  for  the  individual  animal,  as  in 
the  changes  undergone  in  adaptation  to  the  seasons  of  the  year ; 
mammals,  for  instance,  acquiring  a  thicker  coat  of  hair  at  the 
approach  of  winter,  and  reptiles  and  otlier  classes  passing  into  a 
low  BtAte  of  functional  activity  called  hibernation  or  winter  sleeps 
But  it  has  now  been  well  shown  that  this  principle  of  mndification 
by  environment  applies  to  species  as  well  as  to  individnals.    That 

*  For  thli  ffxplumilon  Iho  rr»dcr  U  referred  *o  m  «rtid«  on  "  DiffnolSoo  of  Soond,"  iB 
Hm  *•  Jounikl  of  th*  KnnklLti  luatltutc,"  for  JoM,  16S9. 
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iji  to  say,  in  long  periods  of  time  species  of  animals  are  affected 
Irj  changes  in  external  conditions  according  to  the  same  principle 
of  natural  law  by  which  individual  animals  are  affected  in  short 
periods.  It  is  to  be  understood,  of  course,  that  species  are  affected 
by  other  causes  than  a  changed  environment — causes  such  as  are 
included  in  Darwin's  phrase  of  natural  selection — ^but  the  fact  of 
tlie  modification  of  species  becomes  evident  when  it  is  seen  that 
familiar  observations  made  upon  individual  animals  have  an 
application  to  species  also. 

It  is  clear  that  the  modifications  thus  undergone  are  primarily 

ctional  rather  than  structural,  since  no  part  of  the  animal  body 
be  altered  in  its  anatomical  characters  except  through  phys- 
iologic-al  action.  But  it  is  also  true  that  functional  modifications 
occur  not  merely  as  subordinate  to  structural  changes  but  as 
ends  in  themselves.  That  is  to  say,  functional  activity  may  be 
increased  or  diminished  in  response  to  changes  in  external  con- 
ditions without  any  necessary  sequence  in  changes  in  the  struct- 
ure of  the  organs  exercising  the  function.  An  illustration  of  this 
is  found  in  the  well-known  fact  that  warm-blooded  animals  (ex- 
cepting those  that  hibernate)  need  more  food  in  winter  than  in 
summer  to  keep  up  their  normal  temperature,  occasioning  a  con- 
siderably increjised  activity  of  the  nutritive  functions,  but  without 
any  attendant  structural  changes  whatever  in  the  organs  of  ali- 
mentation. The  same  holds  true  with  hibernating  animals,  which, 
on  the  other  hand,  take  no  food  for  a  long  period,  the  nutritive 
function  being  greatly  reduced  in  activity,  yet  the  organs  exer- 
cising this  function  undergoing  no  structural  changes.  In  respect 
to  species  of  animals,  wo  should  not  expect  to  find  the  principle 
hold  true  so  strictly  as  in  individual  animals,  since  increased  or 
diminished  functional  activity  extending  through  many  succes- 
sive generations  could  scarcely  fail  to  have  some  effect  on  organic 
structure.  But  the  point  to  which  special  attention  is  here  direct- 
^^d  is  that  function  as  well  as  struciure  responds  to  changes  of 
Rwivironment,  and  that  variations  in  fmictional  activity  occur 
without  any  closely  correlated  changes  in  structure. 

The  present  object  is  to  show  that  the  reproductive  function  in 

animals  is  profoundly  affected  by  conditions  of  environment.     It 

will  be  sufficient  to  state  the  law  or  principle  according  to  which 

e  activity  of  the  repro<luctive  power  appears  to  be  regulated, 

d  then  to  adduce  instances  exemplifying  the  law. 

When  circumstances  are  such  that  most  of  the  ova  produced 
an*  likely  to  develop,  and  the  young  to  reach  maturity,  then  the 
reproductive  function  is  least  active ;  on  the  other  hand,  when  by 
reason  of  la«?k  of  food-supply  or  danger  of  destruction  by  adverse 

ynical  conditions,  or  by  natural  enemies,  it  is  probable  that  only 
small  proportion  of  the  ova  will  give  rise  to  mature  animals, 
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tlien  the  reproductive  function  is  most  active.  The  law  may, 
therefore,  be  stated  thus :  The  activity  of  the  reproductive  fmio- 
tioa  is  in  proportion  to  the  unfavorableness  of  the  embryonic 
environment.    The  following  instances  are  adduced  : 

Tape- Worm. — The  common  tape-worm,  Ttenea  .solium,  para- 
ic  in  the  human  intestine,  consists  in  structure  of  a  soritis  of 
flat,  oblong  segments,  sometimes  eight  hundred  in  nuinl)er.    Each 
of  these  segments  is  sexually  perfect,  containing  both  the  male 
and  female  rt»productivo  organs.    The  number  of  ova  capable  of 
development  in  each  sexually  mature  segment  is  probably  not  less 
than  five  thousaud.    At  this  time  the  segment  detaches  itself  from 
the  others  and  is  discharged  from  the  body.    In  order  that  tha  _ 
ova  shall  develop,  it  is  then  necessary  that  they  should  gain  aco4^^| 
to  the  alimentary  canal  of  the  hog.    If  by  chance  they  are  swoP 
lowed  by  this  animal,  they  quickly  pass  into  the  larval  or  cystic 
stage,  biirying  themselves  in  the  desh  or  liver  of  their  host, 
whence  they  may  be  transferred  to  the  alimentary  canal  of  man, 
where  development  is  completed. 

Now,  it  is  obvious  tluit  this  complex  and  foiiiiitous  round  of 
life  renders  the  chances  of  the  development  of  any  single  ovnm 
exceedingly  small.  It  is  not  probable,  indeed,  that  one  in  ten 
thousand  of  the  ova  discharged  from  the  al '  '  ^  i  he 

host  of  the  mature  worm  will  ever  reach  tli  .  'j' 

the  host  of  the  larval  worm.  The  embryonic  environment  i», 
therefore,  in  this  case,  exceedingly  unfavorable  by  reason  of  it« 
extreme  narrowness.  There  ia  but  one  situation  in  which  the  de- 
velopment of  the  ovum  can  occur,  and  it  is  altogether  accidental 
whether  it  reaches  this  situation.  The  exjdanation  of  the  enoi^ 
moM3  capacity  of  the  reproductive  power  iu  this  animal  ia  thus 
at  once  apparent.  To  compensate  for  the  exceedingly  narrow 
chances  that  the  reproductive  cell  shall  survive  to  complete  issue, 
these  cells  are  generated  in  excessive  numbers. 

Aphides. — The  aphides  are  commonly  called  plant-lic-tt,  and 
are  very  abundant  in  summer  upon  the  leaves  of  most  planti». 
They  mature  quickly,  at  least  eight  or  nine  generations  following 
one  anotlier  in  a  single  summer.  So  prolific  are  they  that  it  is 
entirely  within  Ixjunds  to  «ay  that  a  single  insect  may  give  rise 
to  several  millions  of  progeny,  counting  the  successive  geneca- 
tions,  within  a  few  months.  This  astonishing  fertility  is  depend' 
ent  upon  a  peculiar  modification  of  the  reproductive  process  in 
til  ta.    During  the  summer  thei-e  .ire  strictly  no  males  n<ir 

fci ut  all  are  sexually  alike,  and  are  able  to  produce  ova 

which  develop  withotd  fecundcUion,  this  exceptional  method  of 
T'i       '      ■ '       '  '  '  '     •     '"  ■   '  "  '■         ■  '        ■  '    ■    .ve 

u  I  ■  ,,  in 

an  enormous  increase  uf  prolidcness.    And  here  again  we  find  aft 
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explanation  of  this  variation  in  tJie  conditions  under  which  the 
young  develop.  The&e  insects  are  a  common  prey  for  other  ani- 
malS)  B8pei;ially  birds,  which  devour  them  in  great  numbers,  their 
exposed  condition  upon  the  surface  of  leaves  rendering  them  easily 
obtainable.  Hence  it  is  that  of  the  total  number  of  ova  produced 
only  a  very  nmall  proportion  result  in  an  increase  of  their  kiud, 
tJie  young  insect  being  devoured  before  completing  maturation. 
This  «^xtraordinary  and  anomalous  increase  of  the  reproductive 
p<iwer  til  lis  furnishes  an  extreme  instance  of  the  operation  of  the 
\x\w  nnder  consideration. 

Thb  Oyster. — It  is  well  known  that  the  oyster  is  very  pro- 
liflo.  A  single  individual  may  produce  over  a  million  young.  It 
\»  generally  known,  too,  that  this  animal  has  many  natural  ene- 
II 1  V  most  destructive  being  the  star-fish.  It  is  obvious  that 
ti  ■linctive  power  is  hero  in  relation  to  the  iinfuvorableneBB 

of  the  natural  environment,  and  especially  during  the  embrj'onic 
period,  when  the  body  is  small  and  less  adequately  protected,  being 
destitute  of  a  shell  in  the  earliest  stages. 

Thk  Codfish.  —  While  most  fishes  produce  eggs  in  great 
□ambers,  the  cod  is  especially  remarkable  in  this  respect,  a  single 
fumfthi  depositing  annually  eight  or  nine  millions.  The  liability 
<■•'  I  of  the  ova  and  young  is  perhaps  at  its  maximum 

h'-. '.ing  many  natural  enemies  and  very  slight  moans  of 

defen»e.    The  application  of  the  law  is  obvious. 

It  seems  unnecessary  to  bring  forward  other  instances  to  show 
that  the  law  holds  good  when  the  conditions  of  embryonic  life  are 
unfavorable.  While  it  can  not  be  so  strikingly  shown  when  the 
comiitions  prevail — when  the  circumstances  of  embry- 
oii  ii-e  favorable — it  scarcely  seems  doubtful  that  it  is  less 

iieablo  here.     WTien  animals  have  abundant  food-supply  and 

plo  protection  agaiust  their  foes  and  against  exposure  to  weath- 
er, etc.,  the  reproductive  function  is  generally  only  moderately 
active.  Without  citing  particular  instances,  it  may  bo  sufficient 
to  point  out  that  the  largest  and  most  intelligent  animals— thoae 
thai  M«  strongest  in  body  and  quickest  in  instincts,  and  thus 
able  t<-»  defend  themHtdves  and  their  young  against  their  ene- 
iea  and  to  wicuro  fotxl  and  shelter — are  the  least  prolific,  bring- 
ing forth  young  at  longer  intervals  and  in  fewer  numbers. 

It  may  have  occurred  to  the  reader  that  while  there  thus  seetns 
to  be  a  law  governing  the  procreative  power  in  animals,  this  law 
is  yet  subordinate  to  another  more  general,  more  fundamental 
Itiwr — the  law  of  1,ho  preservation  of  the  species.  Natiire  guards 
itf^inftt  the  destruction  of  her  works,  and  the  instances  of  excessive 
f  tlie  reproductive  function  we  have  noted  are  to  be  in- 
ns efforts  made  in  the  economy  of  nature  to  save  the 
im  extinction. 
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ISRAELITE  AND  INDIAN:   A  PARALLEL  IN  PLANES 

OP  CULTURE.* 

Br  OABRICE  MALLEBT. 


AXIOMS  and  postulates  long  limited  man's  study  of  man. 
This  hampering  has  been  peculiarly  marked  in  reference 
to  America,  the  assumption  being  that  it  must  have  been  peopled 
from  the  eastern  hemisphere,  and  that  its  languages,  religions, 
and  customs  must  have  been  inherited  from  nations  registered  in 
Eurasian  records.  Whatever  was  fouii<i  here  was  assumed  to 
have  come  through  descent  or  derivation.  The  conceptions  of 
autogeny  and  of  independent  growth,  by  which  men  in  the  same 
plane  of  culture  act  and  think  alike,  with  only  the  modifications 
of  environment,  had  not  arisen  to  explain  observed  facts. 

Many  authors  have  contended  that  the  North  American  Indians 
were  descendants  of  the  "  ten  lost  tribes  of  Israel."  Prominent 
among  them  was  James  Adair,  w^hose  work,  liighly  useful  with 
regard  to  the  customs  of  the  southeastern  Indians,  among  whom 
he  spent  many  years,  was  mainly  devoted  to  proof  of  the  proposi- 
tion. The  Rev.  Ethan  Smith  is  also  conspicuous.  Even  the  latest 
general  treatise  on  the  Indians,  published  last  year,  and  bearing 
the  comprehensive  title,  "  The  American  Indian,"  favors  the  same 
theory. 

The  authors  of  the  school  mentioned  rest  their  case  on  th« 
fact,  which  I  freely  admit  with  greater  emphasis,  that  an  astound- 
ing number  of  customs  of  the  North  American  Indians  are  the 
same  as  those  recorded  of  the  ancient  Israelites.  The  lesson  to 
be  derived  from  this  parallel  is,  however,  very  different  from  that 
tlrawn  by  those  who  have  advocated  the  descent  in  question. 

The  argument,  strongly  urged,  derived  from  an  alleged  simi- 
larity between  Hebrew  and  some  Indian  languages,  especially  in 
identity  of  certain  vocables,  may  be  dismissed  forthwith.  Per- 
haps the  most  absurd  of  all  the  coincidences  insisted  upon  by 
Adair  was  the  religious  use  of  sounds  represented  by  him  to  bo 
the  same  as  the  word  Jehovah.  The  "lost"  Israelites  when  de- 
ported did  not  use  orally  the  name  given  in  the  English  version 
as  "  Jehovah,"  and  the  mode  of  its  sjx?lling  and  pronunciation  is 
at  this  moment  in  dispute,  though  generally  accepted  as  Jalivoh; 
therefore,  it  would  be  must  extraordinary  if  the  tribos  of  Indians 
supposed  to  be  descendants  of  the  lost  ten  tribos  of  Israel  should 
at  this  time  know  how-to  pronoiuice  a  name  which  their  aUogod 
ancestors  practically  did  not  possess. 

*  AddrtM  ol  UiQ  VIcc-PrfviSJnit  of  thv  Atn»rlo*n  AaaocifttUui  for  ibu  AdvitnORtii'nl  uf 
Bei«tio«)  Stctkia  II,  AiiUuvp<jlusr,  JcliverMl  »t  Um)  TurotiVo  luwting,  Ai<gu»l,  1880. 
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Father  Lafit«au  wae  so  much  excite<l  by  coincidence  in  sound 
8om»  of  the  Iroquoian  names  and  expreasiona  with  the  language 
the  ancient  inhabitants  of  Thrace  and  Lycia  that  he  based 
hereon  a  theory  of  descent.  On  similar  grounds  ancestors  of  the 
Indians  have  been  found  among  the  Phoenicians,  Scandinavians, 
WeUh,  Irish,  Carthaginians,  Egyptians,  Tartars,  Hindus,  Malaya, 
Chinese,  Japanese,  and  all  the  islanders  of  Polynesia.  It  is  not 
wonderful  that,  with  the  choice  of  three  hundred  Indian  lan- 
guages, besides  their  dialects,  from  which  to  make  selections  of 
Bonndu,  Bome  one  should  be  likened  to  some  other  language,  for 
a  ri  languages  can  in  that  manner — i.  e.,  by  a  comparison  of 

V —show  identity  of  sound  and  a  percentage  of  coincidences 

of  significance.    Philology  now  applies  more  discriminating  rules 
of  comparison. 

But  all  arguments  that  the  Indians  are  descended  from  the 
'lost  trilies"  are  demolished  by  the  fact,  now  generally  accepted, 
H    ■  "    -f*  tribes  were  not  lost,  but  that  most  of  their  members 
orted  and  absoi'bed,  their  traces  remaining  during  centu- 
and  that  others  fled  to  Jerusalem  and  Egypt.    If  any  large 
imber  of  them  had  remained  in  a  body,  and  had  migrated  at  a 
long  before  the  Columbian  discovery,  but  later  than  the 
pturo  of  Samaria  in  the  seventh  century  B.  c,  their  journey 
m  Mesopotamia  to  North  America  would  have  required  the 
stance  of  miracles  that  have  not  been  suggested  except  in  the 
ok  of  Mormon. 

For  brevity,  the  term  "Indians"  may  be  used — leaving  the 
blunder  of  Columbus  where  it  belongs — without  iterating  their 
iT  it»n  as  North  American,  though  I  shall  not  treat  of  the 

.1  ;tl  inhabitants  soxith  of  the  United  States.    This  neglect 

of  Mexico  and  Central  and  South  America  is  not  only  to  observe 
my  onm  limits,  but  because  some  of  the  peoples  of  those  regions 
bsid  reached  a  culture  stage  in  advance  of  the  northern  tribes. 
To  avoid  confusion,  the  term  "  Israelites"  may  designate  all  the 
jiatton.  Although  the  tribes  became  divided  into  the  kingdoms 
Israel  and  of  Judah,  when  it  is  necessary  to  speak  of  the  north- 
n  tribes  they  may  be  designated  as  the  kingdom  of  Samaria. 
,e  shortest  term,  Jews,  would  be  incorrect,  as  the  people  now 
ttered  over  the  world  and  called  "  Jews  "  are  chiefly  the  de- 
f  the  southern  branch  or  fractional  part  of  the  chil- 
i'l,  and  liave  a  special  history  beyond  that  common  to 
them  and  their  congeners. 

T1  Hel  presented  is  not  selected  because  its  two  counter- 

part le  similar  to  each  cither  than  either  of  them  is  to  other 

bodies  or  people  among  the  races  of  the  earth.  A  similar  parallel 
drawn  between  both  the  Indians  and  the  Israelites  and  the 
peoples,  from  which  I  and  most  of  my  hearers  are  supposed 
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to  have  descended.   The  selection  is  made  for  convenience, 
this  audience  is  assumed  to  be  familiar  with  the  Old  Testament, 
BO  that  quotations  and  citations  from  it  are  Ifiss  m  id 

also  because  many  of  them  in  this,  the  Authropologi  n* 

familiar  with  the  Indians,  so  that  the  collocation  of  facts  witJtiout 
a  prolix  statement  is  sufBciont  for  comparison. 

Although  the  Indiaus  are  divided  into  fifty -eight  linguistic 
stocks  and  three  hundred  languages,  and  although  there  is  gn^nt 
variety  in  their  manners,  customs,  and  traditions,  yet  there  is  suf- 
ficient generic  resemblance  between  all  of  them  to  afford  typical 
instances,  where  European  civilization  and  missionarj'  influe 
have  not  effected  serious  change,  or  where  the  early  authorities  ai 
reliable.  It  is  essentisJ  to  examine  the  other  side  of  the  parallel 
— the  Israelites — at  a  period  coincident  in  development  \''  "  'it 
of  the  Indiana.    That  part  of  the  history  and  records  of  1 1  1- 

itee  must  be  chiefly  considered  which  relates  to  the  times  before 
they  had  formed  a  nationality  and  had  become  sedentary.  The 
general  use  t)f  writing  was  nearly  contemporaneous  with  thot 
nationality,  and  the  era  of  King  David  is  a  proper  demarkating 
line.  The  Indians  never  having  arrived  at  the  stage  of  nation- 
ality, though  some  of  them  (as  the  Iroqtiois  and  the  Muskoki) 
were  far  on  the  road  to  it,  and  never  having  acquired  a  written 
language,  their  stage  of  culture  at  the  Columbian  discovery  shows 
a  deg]-ee  of  development  comparable  with  that  of  the  Israelite 
patriarchal  period  and  the  early  Canaanite  occupation  before  tb^^ 
rule  of  kings.  ^^1 

It  is  important  to  establish  the  time  when  writing  was  first 
known  among  the  Israelites,  because  then  their  traditions  would 
first  become  fixed.  No  reliable  history  can  exist  before  writing. 
An  illiterate  people  romomljers  only  fables  and  myihs;  from  these 
the  history  of  the  years  before  writing  was  used  must  be  win- 
nowed. There  is  no  reason  to  suppose  that  the  Hebrew  language 
waswritttin  at  th(^  time  of  the  exodus,  though  some  such  mnemon- 
ic systoju  might  have  been  invented  as  was  used  by  several  of  the 
Indian  tribes.  If  Moses  had  all  the  knowledge  of  the  Egyptians, 
but  no  moro,  he  could  not  have  used  ft'      '  'i? 

tlian  their  hieratic,  in  which  it  was  not  ](■  ly 

any  long  document  in  the  Hebrew  language,  simply  because  the 
advance  made  by  the  hieratic,  in  which  the  use  of  phonetics 
gaii,  was  not  Kuflioient  to  express  all  llie  Hel)rew  vocables. 

There  has  been  an  attempt  to  show  that  the  old  Hebrew  alp! 
bet,  which  has  boon  classed  tt«  partly  Phamician  and  partly  Ba 
Ionian,  was  obtained  from  Aiwyria  at  a  time  lM»foro  thu  oxtMlua^ 
but  the  pro])08ition  is  not  ta 

characters  adaptable  to  the  A-    , r..-:,     ..,,:..... ;.  ..  js 

not  probable  that  the  Israelite  herdsmen  and  bondmen  did  so 


If  any  one  of  them — e.  g.,  Moses — had  done  so  as  an 
liv'idual  net,  the  foat  would  have  had  btit  one  historic  parallel, 
lich  would  have  fiirnishod  another  coincidence  between  Isrsiel- 
ite  and  Indian.  It  was  performed  by  the  Cheroki,  Sequoia,  who 
in  less  prosiiic  days  would  have  become  the  hero  of  a  Kadmos 
myth.  But  Sequoia  left  very  distinct  murks  of  his  invention, 
while  there  is  no  evidence  that  the  Israelites  possessed  an  alpha- 
•  they  settled  in  Canaan,  and  there  are  strong  inferences 
'  iiat  supposition. 
The  compilers  of  the  Old  Testament  felt  no  doubt  that  the  law 
"  '  '  .0  been  written  on  Sinai  at  the  time  of  the  exodus.  They 
to  write  and  knew  that  their  predecessors  for  several 
lerations  ha<l  written,  so  it  did  not  occur  to  them  that  there 
ever  been  a  time  in  which  [jersons  of  the  higher  classes  wore 
ignorant  of  writing. 

It  is  probable  that  in  the  days  of  Samuel  the  Lsraelites  had 
jile  some  progress  in  the  art  of  Avriting.  An  alphabet  had  been 
lown  to  some  of  them  before ;  but  its  common  use  is  of  greater 
consequence,  and  that  ileponds  much  upon  the  substances  used  for 
writing,  their  cost,  and  the  convenience  of  procuring  them.  The 
aa©,not  the  mere  invention,  of  writing,  not  only  divides  the  mythi- 
cal and  the  biHtorical  i  '  "  Init  rencia  upon  the  character  of  the 
iple  in  all  their  in-  is,  forming  a  new  epoch  in  culture. 

le  people  did,  perhaps,  write  under  David  at  about  1100  B.  c. 
""     -    "    -.rished  about  fifteen  centuries  before  Christ,  and  the 
-  relating  to  him  are,  in  their  present  shape,  four  or 
TO  centuries  later  than  his  death.     He  did  not  practically  organ- 
,  iiew  formal  state  of  society,  or  if  he  did,  temporarily,  by  his 
jal  power,  it  had  no  direct  consequence  or  historical  continu- 
The  old  system  of  clans  and  religions  continued  as  before.   If 
legislative  portion  of  the  Pentateuch  was  the  work  of  Moses, 
remained  a  dead  letter  for  centuries,  and  not  until  the  reign  of 
>8iah  did  it  Ijecome  operative  in  the  national  history. 
The  historicnl  account  undoubtedly  states  that  Moses  was,  by 
inflpiration.  the  founder  of  the  Torah  ;  but  the  question  is.  What 
that  Torah  ?    It  was  not  the  finished  legislative  code.    Long 
Ter  the  exodus  a  dramatic  account  was  furnished  of  the  pro- 
;ition  of  the  whole  law  at  Sinai  to  produce  a  solemn  impres- 
,11.! I.  and  thus  the  code,  which  had  slowly  and  imperceptibly 
n  during  centuries,  was  represented  as  having  been  pro- 
r  <n  one  occasion  celebrated  by  tradition  as  momentous. 

tde  now  ascribed  to  Moses  was  a  revised  code,  and  in  an 
unturaAt  <»Hns<i  a  mosaic  work.    When  the  Israelites  attained  the 
'■'    -  all  people  in  the  world.h.'ive  done  when 
1  i      ;_; — i.e.,  they  wrote  out  their  own  myths, 
lilionfi,  and  legends  as  they  knew  them  at  the  time  of  writing. 
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But  dtxriug  the  long  time  in  which  the  traditions  were  transmitted 
orally,  the  growth  of  the  nation's  ideas  produced  a  change  in 
them  without  any  fabrication  or  design,  and  it  is  probably  that 
the  traditions  affected  only  to  this  extent  were  set  forth  in  the 
earlier  documents,  long  since  lost,  namely,  the  "  Book  of  the  Wars 
of  Jaliveh  "  and  the  "  Jasar."  There  were,  however,  sjjocial  temp- 
tations in  the  later  history  of  Israel,  in  the  contests  between  the 
Elohists  and  the  Jahvists,  to  manipulate  the  earlier  documents. 
When  the  compilers  belonging  to  the  two  schools  pro«luced  the 
two  versions,  intermixed  and  confused  in  the  books  we  now  have, 
they  differed  from  all  people  in  history  if  the  contestants,  for  po- 
litical and  personal  power,  did  not  color  the  records  to  suit  their 
own  views. 

Students  who  have  devoted  their  lives  to  the  study  of  the  last 
compilation  have  been  able  to  identify,  by  linguistic  and  historical 
exegesis,  the  fragments  of  the  original  traditions,  the  epic  tales  of 
the  first  documents,  the  theocratic  deductions  and  the  later  sacer- 
dotal visions,  though  the  two  versions  appear  on  the  same  page 
and  sometimes  in  the  same  paragraph.  The  results  of  this  im- 
mense labor  by  the  Hebraists  of  this  generation  have  lately  been 
presented  by  Renau  in  a  popular  form.  His  works,  as  well  as 
those  of  other  authors  whose  names  will  be  mentioned  in  this  ad- 
dress, I  have  used  freely,  though  generally  without  exact  quotation. 

In  addition  to  the  linguistic  and  hist<}rical  tests,  other  internal 
evidences,  especially  the  antedating  of  conceptions  several  centu- 
ries (some  instances  of  which  will  be  mentioned),  show  that  the 
books,  as  now  presented,  were  written  long  after  the  periods  re- 
ferred to  iu  them. 

The  main  document  on  the  primitive  age  is  the  Book  of  Gene* 
sis,  regarded  for  the  reasons  mentioned,  not  as  literally  historioi^ 
but  as  the  tradition,  written  at  a  respectable  antiquity,  of  an  afl^l 
that  really  existed.    In  examining  it  the  historical  part  is  discov- 
ered, not  by  belief  in  the  miraculous,  but  by  the  proper  coinpro- 
honsion  of  the  mythical. 

Much  can  bo  learned  from  myths  and  legends  of  the  times  an- 
terior to  strict  history.  The  Homeric  epics  are  not  history,  yt«t 
they  throw  a  flood  of  light  upon  Greek  life  a  millennium  before 
til'    "'    ■    ianera.    The  ante-Islam  tales  and  the  Artb'  nd 

N^  ••»  romances  of  the  middle  ages  are  not  true  1 1  . :;  t«t 

they  are  storehouses,  preserving  the  social  life  of  the  days  wbea 
they  verv  com]K)«od  and  to  a  less  though  still  us  'V  '  V  '  r>ie 

time  embraced  by  the  still  earlier  traditions.    1.  us 

derived  from  tho  dotaik  of  ancient  texts  are  truths  obtained  by 
Induction. 

It  is  exi)odicnt  to  make  a  disclaimer  before  entering  upon  Uie 
necessary  comporisoas  of  religions.    I  aheulutely  repudiate  any 


:k  upon  any  religion.  Let  us  learn  a  lesson  from  the  Indians, 
not  only  in  tolerance  bat  in  politeness.  One  of  the  early  Jesuit 
missionaries  in  Canada  recounts  how  he  pleased  a  Huron  chief  by 
his  discourse  upon  the  cosmology  set  forth  in  the  Scriptures,  and 
felt  that  he  had  secured  a  convert  until  the  chief,  thanking  him 
for  his  information,  added,  "  Now  you  have  told  me  how  your 
world  was  made,  I  will  toll  you  how  my  world  was  made  " ;  and 
I'  "  1  to  give  the  now  familiar  story  of  the  woman  falling 
f  1  sky,  and  tlie  turtle.    He  was  willing  that  the  priest  should 

retain  hia  belief,  with  which  his  own,  in  his  opinion,  did  not  con- 
flict. Dr.  Franklin  tells  of  a  Susquehannock  who,  after  a  similar 
lecture  from  a  Swedish  missionary,  was  answered  in  the  same 
manner ;  but  this  missionary  became  angry  and  interrupted  the 
Indian,  whereupon  the  latter  solemnly  rebuked  him  with  pity:  "I 
have  listened  politely  to  what  you  told  me  ;  if  you  had  been  prop- 
erly brought  up,  you  would  have  believed  me  as  I  believed  you." 

Religion,  as  accurately  defined,  embraces  only  the  perficient 
relations  between  divinity  and  man,  and  the  mode  in  which  such 
relations  operate.  Popularly  it  includes  cosmology  and  theology. 
For  present  convenience  the  broad  subject  may  be  divided  into 
noligiouB  Opinions  and  Religious  Practices. 

In  this  comparison,  all  religious  views  personally  entertained 
mu.st  be  laid  aside  and  the  study  conducted  strictly  within  the 
80Oi)e  of  anthropology.  Modern  thinkers  adopt  the  rule  not  to 
use  a  miraculous  factor  when  unnecessary.  Nee  deus  intersit, 
ni»i  difjnus  vindice  nodus.  It  is  now  regarded  as  puerile  to  ex- 
plain all  puzzling  phenomena,  as  was  done  for  ages — 

"  When  solved  complete  wsb  any  portent  odd 
By  one  more  etory  or  another  god." 

This  attitude,  however,  is  still  not  imiversal.  When  experi- 
ence of  observed  facts  and  of  the  orderly  working  of  the  forces  of 
n  II'  not  sufiicient  for  explanation,  some  minds  yet  resort  to 

ti  .  ulous.    Others  humbly  confess  ignorance  and  work  for 

light.  This  light  when  gained  is  real  and  lasting,  not  the  delusive 
liuee  of  cloud-region,  varying  with  each  instant  and  to  each  ob- 
server's eye,  and  soon  resolving  into  the  same  old  mists  and  fogs 
from  which  escape  was  sought. 

In  their  explanation  of  phenomena,  all  the  peoples  of  the  world 
have  resorted  to  revelations.  Every  myth  or  early  teaching  is 
d  r  intiirectly  through  revelation ;  but  as  the  revelation  is 

OL.  ...  .u  r.idos  of  the  equation,  it  can  be  eliminated  from  any  paral- 
lel such  as  is  now  presented. 

A  cartlinal  of  more  than  titular  eminence  wag  rash  when,  ad- 
mitting that  t}«e  di«,"trine  of  the  devil  and  his  command  of  demons 
WM  first  learned  by  the  Israelites  during  the  Babylonian  captiv- 
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ity.lip  iimiatod  that  it  might  be  divine  revelation,  notwitlistanding 
ilH  inimAdiatfl  Hource.  He  f^id  that  if  God  made  Balaam's  am 
Hpi^ftk,  it  would  aliw  )»e  easy  for  him  to  provide  that  the  heathen 
fiiirxild  giv(»  correct  instruction.  The  non-existence  of  Satan  is 
not  lUfmitriHtrable;  bo  it  may  be  "weU  to  examine  into  subjects  on 
whirh  wo  have  knowledge,  such  as  geology  and  astronomy,  ft 
aiUHiarH  from  hricks  in  palaces  at  Nineveh  that  the  Mosaic  cosunol- 
o^y  V  litftirif"(l  frcnn  the  same  source  as  the  Satanic  doctriirt. 

Any  1'  1  li  on  the  subject  would  in  order  of  time  have  boMi 
((ivcm  to,  and  according  to  all  evidence  was  promulgated  by,  the 
cultured     ^  ns,  not  the    ignorant  captives.     The  priority, 

however,  i  lo  moment,  as  the  revolving  dish-cover  theory, 

whother  a«  originally  noted  on  clay  or  on  rolls  of  sheep-skin,  is 
now  obsolete.  All  dependence  on  revelations  practically  means  thai 
tho.se  suiting  u»  are  true  and  all  others  fal«e.  When  judgment 
upon  tlii«  truth  or  fal8eh(M>d  of  an  alleged  revelation  can  be  made 
in  accordance  with  the  prejudices  of  the  judge,  the  subject  be- 
omne^  ton  ocl(>ctic  and  elastic  to  be  considered  by  science,  or  indeed 
by  connn<in  sense. 

The  scope  of  anthropology  i.s  to  study  within  the  category  of 
humanity.  If  theology  comes  from  man's  conceptions,  it  isoai- 
briu>»'d  111  and  "   -y.     If  theology  is  of  div'  " 'O* 

poingy  may  tit  \  hat  men  think  and  do  ;i  ;h« 

truth  or  falsity  of  nerelntion  can  not  be  dealt  with  in  this  «d« 
dri»w.     To  rniw  that  jMunt  acts  as  ac7<5/i/r«',  cntr         '"^     "   '  '  .t<k 

Hki.KjUU'h  OnxioNs. — Religious  writers  ha  td 

tho  dilTerrnt'es  in  Iteliefs  among  the  various  peoples  of  the  world 
on  the  liypo1h««iH  that  tnie  religious  knowledge  was  imr^  •  '  '  :it 
one  time  in  lh«»  ancestors  of  all  those  peoples,  and  thai  r- 

gtuu^>  now  ft.und  i  U  d«<:ay  of  that  supt 

tlon.    The  early  lu.. .  .^  .:.im«  to  America,  of  :i.-.   .....„^:.k  „r^ 

W(iro  iiubuinl  with  this  dogma  and  »>nght<,and  therefore  found, 
«»*  -      -  rnetimw"  "    'ii- 

!••  I  '.iins  and  t 

oftf^n  th»y  )vuMi«d  hi«yoml  tbat  8ttig«  to  locate  the  veetigeeof  • 
tUnliy,    T^  'v  tho  bands    '  '^' 

Ooluuilti^*!'  -fttioowasV  1 


nf  thi«  A^vtwlle  Ttiitmaa. 
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After  oarefal  esamination,  with  the  assistance  of  explorers  and 
linguists,  I  reassert  my  statement,  published  twelve  years  ago,  that 
no  tribe  or  body  of  Indians,  before  missionary  influence,  enter- 
tained any  formulated  or  distinct  belief  in  a  single,  overruling 
"  Grvat  Spirit,"  or  any  being  corresponding  to  the  later  Israelite 
or  the  Christian  conception  of  God.  All  the  statements  of  the 
missionnries  and  early  travelers  to  the  opposite  effect  are  errone- 
ouB.  Even  some  of  the  earliest  writers  discovered  this  truth. 
Lafiteau  says  that  the  names  "  Oki  "  and  "  Manito  "  were  given  to 
various  spirits  and  genii.  Champlain  said  that  Oki  was  a  name 
given  to  a  man  more  valiant  and  skillful  than  common.  Manito 
signifies  "  something  beyond  comprehension."  A  snake  was  often 
ft  manito,  and  seldom  were  snakes  molested.  "Hawaneu,"  re- 
dn4>ed  to  correct  vocables,  only  means  loud-voiced — i.  e.,  thunder. 
*•  Kitchi  Manito  "  is  not  a  proper  name  for  one  god,  but  an  appella- 
tion of  an  entii'e  class  of  great  spirits.  So  with  the  Dakota  term 
^"  which  means  only  the  mysterious  unknown.  A  watch 
The  Chuhta  word  presented  as  "God"  for  two  centu- 
ries is  now  found  to  mean  a  "  high  hill." 

Some  Indians,  perhaps,  had  a  vague  idea  of  some  good  spirit  or 
being  whom  they  did  not  worship  and  to  whom  they  did  not  pray, 
ifty  prayed  and  sacrificed  to  the  active  daimons,  concerning 
lom  they  had  many  myths.  In  their  various  cosmologic  myths 
there  was  sometimes  a  vague  and  unformulated  being  who  started 
the  machinery  by  which  the  myth  proceeded ;  but  when  once 
started  no  further  attention  was  paid  to  such  originator.  Per- 
haps some  modem  advanced  thinkers  have  no  clearer  definition 
of  a  great  fir.st  r^use. 

Praise  has  been  lavished  upon  the  Indians  because  they  did 
not  take  the  name  of  God  in  vain.  The  true  statement,  however, 
}\r.'-  •■  -i-^r-rent  significance.  They  did  not,  according  to  the  best 
li ;  .scholars,  have  any  word  corresponding  with  the  English 

*'G«jd  "  either  to  use  or  misuse,  and  they  deserve  no  more  praise 
for  avoidance  of  profanity  than  for  their  total  abstinence  from 
alcoholic  drinks  before  such  had  been  invented  or  imported.  The 
terms  too  liberally  translated  as  "  Master  of  Life  "  and  "Maker  of 
Breath  "  were  epithets  merely.  Perhaps  there  was  an  apjiroach 
to  a  title  of  veneration  when  the  method  of  their  clan  system  was 
applied  to  supernatural  ])erson.s,  among  whom  there  would  natu- 
rnllr  bp  a  chief  or  great  father  of  the  "  beast  gods,"  on  the  same 
]  38  there  was  a  chieftaincy  in  tribes, 

1  (If  missionaries  who  have  persistently  found  what  did  not 
exist  are  not  without  excuse.  Wholly  independent  of  any  design 
to  forco  welcome  answers,  an  interviewer  who  asks  a  leading  ques- 
tion of  an  Indian  can  always  obtain  the  answer  which  is  supposed 
iQ  b?  d>«ired.    The  sole  safe  mode  of  reaching  the  Indian's  men- 


tal  attitude  is  to  let  him  tell  Kia  myths  and  make  his  remarks  in 
his  ovm  way  and  in  his  own  language.  When  such  tuxts  are 
written  out,  translated,  and  studied  they  are  of  great  value.  Ik 
is  only  within  about  twelve  years  that  this  has  been  done  in  a 
systematic  manner,  but  it  has  already  resulted  in  the  con-ection 
of  many  popular  errors. 

In  attempting  to  translate  the  epithets  mentioned,  the  ini»» 
sionariesand  travelers  often  honestly  used  the  word  which,  in  their 
own  conception,  was  the  nearest  etiuivalent.  An  instructive  ex* 
ample  is  where  Boscana  describes  a  structure  in  southern  Call* 
fomia  as  a  **  temple."  It  was  a  circular  fence,  six  feet  high,  not 
roofed  in — a  mere  plaza  for  dancing ;  but  the  dancing  was  reli- 
gioxis,  and  the  word  "  temple  "  was  the  best  one  he  could  find,  by 
which  mistake  he  has  perplexed  archasologists  who  have  sought 
in  vain  for  the  ruins. 

A  consideration  not  often  weighed  is  that  the  only  members 
of  the  Indian  tribes  who  are  wUling  to  give  their  own  ideas  on 
religious  matters  to  foreigners  are  precisely  those  who  are  most 
intelligent  and  most  dissatisfied  with  their  old  stories.  There 
were  minds  among  them  groping  after  something  newer  and  bet- 
ter, and  it  would  be  easy  to  translate  their  vague  longings  into 
the  conception  of  an  overruling  Providence.  But  the  people  had 
made  no  such  advance. 

The  missionaries  who  announced  that  the  Indians  were  fixed 
in  the  belief  in  one  god  were  much  troubled  by  the  statement  of 
the  converteil  native,  Hiaccomes,  of  Mai-tha's  Vineyard,  who,  hav- 
ing enumerated  his  thirty-seven  gods,  gave  them  all  up.  Thia, 
however,  was  a  typical  iiistance  of  the  truth.  The  Indians  had  an 
indefinite  number  of  so-called  gods  uorrespijndiug  with  the  like 
indefinite  number  of  the  Elohim  of  the  Israelites  before  the  bu> 
premacy  of  Jahveh, 

The  biblical  religion  of  Israel  has  been  popularly  held  to  be 
coeval  with  the  world,  but  its  own  beginning  was  by  no  moans 
archaic.  About  a  thousand  years  before  Clirist  it  did  not  exist, 
and  at  least  four  hundred  years  were  required  for  its  develop- 
ment The  religious  practices  of  David  and  Solomon  did  not 
materially  differ  from  those  of  their  neighbors  in  Palestine.  Not 
until  the  time  of  Hezekiah,  about  seven  hundred  and  twenty-five 
years  before  Christ,  did  the  Israelite  religion  attain  to  a  distinct 
formulation.  Its  ordinances  and  beliefs  advanced  from  crudity 
and  mutation  to  ripeness  and  establishment.  It  was  a  system 
long  in  growth,  and  so  could  not  early  possess  authoritative  docu- 
ments. 

Til'  ■  '"  -lieved.  with  other  1"  "       he 

lived  _  il   environment.     Tii  ur- 

rounded  and  governed  by  the  Elohim — myriads  of  active  beings, 
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with  distinct  proper  names,  so  that  it  was  easy  to  regard 
them  OS  a  whole  and  confound  them  together.  Yet  the  power 
\)OT<y  diflferent  names  in  different  tribes.  In  some  cases  it  was 
called  El,  or  Alon,  or  Eloah ;  in  other  cases  Elion^  Saddai,  Baal, 
Adonai,  Ram,  Milik  or  Moloch. 

The  Elohim,  though  generally  bound  together,  sometimes  acted 
separately;  thus  each  tribe  gained  in  time  its  protecting  god, 
whose  function  was  to  watch  over  it  and  direct  it  to  success. 

In  the  transition  to  nationality,  the  Israelites  conceived  a  na- 
tional god,  Jahveh,  who  was  not  just,  being  partial  toward  Israel 
and  cnud  toward  all  other  peoples.  The  worship  of  a  national 
god  is  not  monotheistic,  but  henotheistic,  recognizing  other  gods 
of  other  peoples.  The  work  of  the  later  prophets  consisted  in 
r<  ''  '  i  the  attributes  of  the  ancient  elohism  under  the  form 
<.■  li,  and  in  generalizing  the  religious  cult  of  a  special  god. 

Jaiivch  was  not  at  first  the  god  of  the  universe,  but  subse- 
quently became  so  because  he  was  the  God  of  Israel,  and  very 
long  afti^rward  was  claimed  to  be  the  only  god,  mainly  because 
the  Israelites  claimed  to  be  the  peculiar  people.  Even  down  to 
the  time  of  the  prophet  Isaiah,  there  was  alternation  of  conflict 
and  of  co-ordination  between  Jahveh  and  the  other  gods  of  Canaan, 
liBpeciaUy  Baal. 

The  revolution  accomplished  by  the  prophets  did  not  change 
expressions.  The  concept  of  Jahveh  was  too  deeply  rooted  to  be 
removed,  and  the  people  apoke  of  Jahveh  as  they  had  formerly 
spoken  of  the  Elohim.  He  thus  became  the  supreme  being  who 
iDAde  and  governed  the  world.  In  time  even  the  name  of  Jahveh 
was  suppressed  and  its  utterance  forbidden ;  and  it  was  replaced 
by  a  purely  theistic  word  meaning  the  Lord.  Undoubtedly  the 
prophets,  at  the  time  of  the  kings  and  later,  taught  the  worship 
of  one  God,  but  the  people  were  not  converted  to  the  doctrine  un- 
til after  the  great  captivity. 

When  established  in  Palestine,  the  Israelites  entered  into  com- 
monion  with  the  Cauaauites,  their  kindred,  and  worshiped  Baal. 
Later  they  frequently  bowed  down  to  the  Dagon  of  the  Philistines, 
p-  '  '  '  because  he  was  the  god  of  their  warlike  victors.  80I0- 
iii  _  naps  from  admiration  of  Sidonian  culture,  introduced  the 
service  of  Astarte,  which  was  intermitted ;  but  later,  Ahab  estab- 
lished the  worship  of  the  Sidonian  divinities  in  the  kingdom  of 
Samaria.  It  was  subsequently  readopted  in  the  kingdom  of  Judah, 
and  not  until  the  reign  of  Josiah  were  the  Sidonian  altars  finally 
dexnoluUied. 

The  true  parallel,  therefore,  between  the  Indians  and  the 
I  "  in  a  single  overruling  God,  is  not  that  60/^, 

bi-i  :.-  .  .      :  it. 

lu  the  stage  of  barbarism  all  the  phenomena  of  nature  are 
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ktributed  to  the  animals  by  which  man  is  surrounded,  or  rathttr 
to  the  ancestral  typos  of  these  animals,  which  are  worshijnjd. 
This  is  the  religion  of  zootheism.  Throughout  the  world,  wbea 
advance  was  made  from  this  plane,  it  was  to  a  stage  in  which  ih© 
powers  and  phenomena  of  nature  aiti  i>ei*sonified  and  deiGed.  Is 
this  stage  the  gods  are  anthropomorphic,  having  the  mental, 
moral,  and  social  attributes  of  men,  and  represented  under  the 
forms  of  men.    Tliis  is  the  i-eligion  '  "  1  theism.    The  mo«t 

advanced  of  the  Indian  tribes  showe<J  >  of  transition  from 

zootheism  to  physitheism.  The  Israelites,  in  the  latter  part  of 
the  period  selected,  showed  the  same  transition  in  a  somewhal 
higher  degree  than  the  Indians  did  when  their  independent  prog- 
resR  was  arrested. 

It  is  needless  to  enlarge  upon  the  animal  goda  of  the  Indiana, 
or  to  furnish  evidence  that  they  gave  some  vague  worship  to  the 
sun,  the  lightning,  to  lire  and  winds. 

There  is  no  doubt  that  the  Israelites  were  for  a  long  periotl  in 
the  stage  of  zoolatry.  They  persisted  in  the  worship  of  animal 
gods — the  golden  calf,  the  brazen  serpent,  the  fish-god,  sn  ' 
fly-god.  The  second  commandment  is  explicitly  directind  ;il 
the  worship  of  the  daimons  of  air,  earth,  and  water,  which  is 
known  to  have  been  common ;  and  the  existence  of  the  prohibition 
shows  the  necessity  for  it,  especially  as  it  was  formulated,  aftor 
the  practice  had  existed  for  centuries,  by  a  religious  party  wliioh 
sought  to  abolish  that  worship. 

The  god  of  Sinai  was  a  god  of  storm  and  lightning,  which 
phenomena  were  strange  to  the  Israelites  after  their  sojourn  in 
plains.  The  ancient  local  god  of  the  Canaanites  began  in  the 
exodus  to  affect  the  religious  concepts  of  the  Israelites,  so  that 
they  rv  1  Jahveh  with  the  god  whose  laj!''     '  ut- 

ing  an  .  •  influence  they  felt.    Sinai  was  i  ,    ■   ili« 

locality  of  their  theology.  Jahveh,  through  all  after-changMy 
remained  there  as  his  home;  he  spoke  with  the  voice  of  thuuder, 
and  nev^'r  appeared  without  storm  and  earthquake. 

Another  diiss  of  gods  connected  with  beast-woi-ship  and  also 
with  the  totemic  institution  (to  be  hereafter  specially  noted)  was 
tutelar,  the  sjjecial  cult  of  tribes,  clans,  and  indivi<luals.  It  wae 
conspi(;uouH  both  among  the  Israelites  and  the  Inilians. 

Jahveh  may  first  have  been  a  clan  or  tribal  god,  either  of  the 
clau  to  which  Moses  belonged  or  of  the  clan  of  Joseph,  in  the  pas- 
seasion  of  which  was  the  ark.     No  "»  tti 

exist  between  Jahveh  and  El,  any  II !  hlL 

Jah\'¥h  was  only  a  special  name  of  EI,  which  had  become  oarrent 
wi'  '        nuwerful    '     '  '     '  '  '    "       '"  '   '  ', 

di  11  of  a  ii 

succeed,  there  was  resort  tu  Jahveh,  probably  itx  the  early  ill!* 
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stances  because  he  was  the  most  celebrated  of  all  the  tutelar  gods, 
and  the  reason  for  that  celebrity  was  that  the  most  powerful  of 
the  clans  claimed  him  as  tutelar. 

Hecastotheism  \a  a  title  given  to  the  earliest  form  of  religion 
known,  which  belongs  specially  to  the  plane  of  savagery.  In  it 
every  object,  rmimat^i  or  inanimate,  which  is  remarkable  in  itself 
or  becomes  so  by  association,  is  a  quasi  god.  The  transition  be- 
tween savagery  and  barbarism,  as  well  as  between  the  religions 
of  hacaatotheism  and  z(x'jtheism,  connected  with  them,  was  not 
ahar]ily  marked,  so  that  all  their  features  could  coexist  at  a  later 
'era,  thouglj  in  differing  degrees  of  importance, 

Thi.H  interuiixture  is  found  both  among  the  Israelites  and  In- 
^Binns.  Au  illustration  among  many  is  in  the  worship  of  localities 
^^Lid  of  local  gods.  Conspicuous  rooks,  specially  large  trees,  pecul- 
^fkr  mountains,  cascades,  whirlpools,  and  similar  objects  received 
worship  from  the  Indians;  also  the  places  where  remarkable  oc- 
currences, as  violent  storms,  hod  been  noted;  and  among  some 
tribes  the  particular  gi'ound  on  which  the  fasting  of  individuals 
had  taken  place,  with  its  accompanying  dreams.  The  Indians 
frequently  marked  these  places,  often  by  a  pile  of  stones.  The 
Dakotia,  when  they  did  not  have  the  stones,  used  buffalo  skulls. 

In  the  Old  Testament  frequent  allusions  are  made  to  a  place 
becoming  holy  where  dreams  or  remarkable  events  had  occurred. 
They  were  designated  by  pillars.  The  Israelite  compilers  adopted 
the  pillar  of  Bethel  for  the  same  reason  that  required  Mohammed 
t<»  adopt  the  Caaba,  Though  struggling  for  monotheism,  they 
could  not  always  directly  antagonize  the  old  hecastotheism. 

Future  Stale, — The  topic  of  a  future  state  may  be  divided  into 
(1)  the  simple  existence  of  the  soxil  after  death,  (2)  the  resurrec- 
tion of  the  body,  and  (3)  a  system  of  rewards  and  punishments 
in  the  next  world. 

The  classical  writers  often  distinguished  two  souls  in  the  same 
per«on^-one  that  wandered  on  the  borders  of  the  Styx  tuitil  the 
proper  honors  had  been  given  to  the  corpse ;  the  other  being  a 
shadow,  image,  or  simulacrum  of  the  first,  which  remained  in  its 
^^omb  or  prowled  around  it.  The  latter  could  be  easily  invoked  by 
^Kncluinters. 

^H    S«»mv  of  the  Lmlians  thought  that  the  souls  of  the  dead  passed 
^K>  tlie  country  of  their  aucestore,  from  which  they  did  not  dare  to 
letum  becauiie  there  was  too  much  suffering  on  the  road  forward 
«•  !  \vard.     Nevertheless,  they  believed  that  there  was  some- 

tli-_^  i  uitual  which  still  existed  with  their  human  remains, and 
they  tell  stories  of  it.  Thus  there  are  two  souls,  and  the  Dakotas 
have   "  ■      '     ',   wanders  about  the  earth  and  requires 

food,  '  'ver  the  body,  the  third  hovers  around 

the  village,  and  a  fourth  goes  to  the  land  of  spirits. 


64  THE  POPVZAR  SCIENCE  MONTBU 

The  Iroquois  and  Hurons  believed  in  a  country  for  the  sools  of 
the  dead,  which  they  called  the  "  country  of  ancestors."  This  ii 
to  tho  west,  from  which  direction  their  traditions  told  that  they 
had  migrated.  Spirits  must  go  there  after  death  by  a  very  long 
and  painful  journey,  past  many  rivers,  and  at  the  end  of  a  narroir 
bridge  fight  with  a  dog  like  Cerberus,  and  some  may  fall  into 
the  water  and  be  carried  away  over  precipices.  This  road  is  nO 
on  the  earth  ;  bnt  several  of  the  Indian  tril)es  consider  the  Milky 
"Way  to  be  the  path  of  souls,  those  of  human  beings  forming  tha 
main  body  of  tho  stars,  and  their  dogs,  which  also  have  souls,  nm« 
ning  on  the  sides.  In  their  next  world  the  Indians  do  the  same 
as  thoy  customarily  do  here,  but  without  life's  troubles. 

The  Israelites  believed  in  a  doubling  of  tho  person  by  a  shadow, 
a  pale  figure,  which  after  death  descended  under  the  earth  and 
there  led  a  sad  and  gbwmy  existence.  The  abode  of  these  poor 
beings  was  called  Sheol.  There  was  no  recompense,  no  punish* 
ment.  The  greatest  comfort  was  to  be  among  ancestors  and  rest- 
ing with  them.  There  wore  some  very  virtuous  men  whom  God 
carried  up  that  they  might  be  with  him.     Apart  from  f^  "  •H, 

dead  men  went  into  torpor.    Man's  good  fortune  was  to  rd- 

ed  a  long  term  of  years,  with  children  to  perpetuate  his  family 
and  respect  for  his  memory  after  death. 

The  Indians  did  not  believe  in  existence  after  death  in  a  pocd- 
tive  and  independent  state.  The  spirit  does  not  wholly  leave  the 
body  and  the  body  is  not  resurrected.  Perhaps  a  good  commen- 
tary upon  their  belief  is  furnished  by  a  tribe  of  Oregon  Indians 
who,  hearing  missionaries  preach  on  the  resurrection,  imme- 
diately repaired  to  an  old  battle-field  and  built  great  heaps  of 
stones  on  the  graves  of  their  fallen  foes  to  prevent  their  comijig 
up  again.    They  did  not  want  any  of  that. 

Among  tho  Israelites  the  resurrection  of  the  body  was  a  for- 
eign idea  imbibed  during  the  captivities  in  AssjTia  and  Babylo- 
nia. Perhaps  tho  first  reference  made  to  it  is  in  tho  jirni '  *  ^v^n- 
iel.    It  was  not  fully  believed  in  so  late  as  tho  procure  .  tif 

Pontius  Pilate. 

Among  the  Indians  privation  of  burial  and  funeral  ceremonies 
was  a  disgraceful  stigma  and  cruel  punishment.  Tliere  was  trouble 
about  cliiltlren  who  died  shortly  after  their  birth,  and  also  about 
those  whose  corpses  were  lost,  as  in  the  snow  or  in  tho  waters.  In 
ordinary  cases  of  death  the  neglect  of  full  and  elaborate  ceremo- 
nies caused  misfortune  to  the  tribe. 

Tho  story  of  the  "  happy  hunting-ground  "  among  the  Indiana 
hM  not  been  generally  apprehended.  As  regards  what  wo  now 
consider  to  be  moral  conduct  there  was  no  criterion.  \  '  In- 
dian was  one  who  was  useful  to  his  clan  and  family,;.  ;  be 
time  of  his  death  was  not  under  charges  of  violating  tho  clan  rolosj 
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for  which  the  Polynesian  word  tabu  has  been  adopted.  The  moral 
idea  of  goodness  of  a  Pani  chief  is  to  be  a  successful  warrior  or 
hunter.  The  actual  condition  at  thp  moment  of  death  decided  the 
condition  in  the  future  far  more  than  any  conduct  during  i\ie  past. 
In  the  portions  of  the  continent  where  the  scalp  was  taken,  the 
scalped  man  remained  scalped  in  the  world  of  spirits,  though  some 
tribes  believed  that  scalping  prevented  his  reaching  that  world. 
If  he  had  but  one  leg  or  eye  here,  he  had  but  one  leg  or  eye  after- 
ward. In  tribes  where  they  cut  off  the  ears  of  slain  foes  the 
spirit  remained  without  ears.  A  special  instance  is  where  the  vic- 
tim was  considered  too  brave  to  be  scalped,  but  the  conquerors  cut 
off  one  haud  and  one  foot  from  the  corpse  to  keep  him  from  in- 
flicting injury  upon  the  tribe  of  the  conquerors  in  the  next  world. 
Some  of  the  tribes  thought  that  if  an  Indian  died  in  the  night  he 
remained  in  total  darkness  ever  afterward. 

One  of  the  most  curious  of  their  beliefs  was  in  connection  with 
drowning  and  hanging,  the  conceit  being  that  the  spii'it  (which 
was  in  the  breath)  did  not  escape  from  the  body.  This  doctrine 
was  made  of  special  application  to  prevent  suicide,  which  was 
generally  performed  either  by  hanging  or  drowning,  the  deduction 
being  that  suicides  could  not  go  to  the  home  of  the  ancestors. 

It  is  probable  that  the  various  trials  which  the  spirit  is  sup- 
posed to  undergo  before  reaching  the  other  world  were  devised 
to  iwcure  confidence  in  the  absence  thereafter  of  the  ghosts  of  the 
di  '  *  ;»use  the  same  difficulty  would  attend  their  return.  As 
V.  he  assistance  of  mortuary  rites  the  ghosts  would  not  be 

able  to  roach  their  final  home,  their  permanent  absence  was  se- 
cured because  there  were  no  repetitions  of  those  rites  to  assist  their 
return.  Fear  of  the  ghosts,  not  only  of  enemies  but  of  the  dearest 
friends,  generally  prevailed.  After  a  death  all  kinds  of  devices 
were  employed  to  scare  away  the  spirit.  Sometimes  a  new  exit, 
through  which  the  corpse  was  taken,  was  cut  through  the  wigwam 
and  afterward  filled  up,  it  being  supposed  that  the  spirit  could 
r^^inter  only  by  the  passage  through  which  it  went  out.  Some- 
times the  whole  wigwam  was  burned  down.  There  was  often  a 
long  period,  which  travelers  calle<l  that  of  mourning,  during 
which  drums  and  rattles  were  used  to  drive  away  the  spirits. 
After  firearms  were  obtained,  they  were  discharged  in  and  around 
the  late  homo  of  the  deceased  with  the  same  object.  The  loud 
cric«  of  so-cHlle<i  lamentation  had  probably  a  similar  origin,  and 
this  \»  more  marked  when  the  lamenters  were  strangers  to  the 
dood,  and  even  professionals,  not  unlike  the  Irish  keeners. 

In  thia  general  connection  it  is  proper  to  allude  to  the  common 
abstinence  frfjm  jtronouncing  the  true  name  of  any  dead  person. 
This  is  more  distinct  than  the  sociolog^c  custom  where  the  man's 
true  name  ahould  not  be  used  in  his  life  except  on  special  occar 
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eions.    Tbere  was  some  fear  that^  by  calling  hid  name,  he  might 
come  back. 

It  would  be  wrong  to  accuse  tbe  Indians  of  want  of  feeling  in 
dicated  by  their  horror  of  the  dead.  In  one  of  the  must  ancient 
accounts — that  of  Cabeza  de  Vaca — it  is  declared  that  the  jxarents 
and  other  relatives  of  the  sick  show  much  symjmthy  while  life  re- 
mains, but  give  none  to  the  dead — do  not  8{X3ak  of  them  or  weep 
among  themselves.ovmakeanysignsof  grief  orap{'!  lebody. 

This  douiostic  reticence  is  entirely  different  from,  i  antago- 

nistic to,  the  obligatory  mortuary  rites  which  were  practiced. 

To  secure  the  living  from  the  presence  of  the  spirits  of  the 
dead  was  the  first  object,  aud  the  second  was  to  assist  those  spirito 
in  the  journey  to  their  destination.  These  were  the  prevailing 
ideas  of  all  the  mortuary  customs  of  the  Indians.  It  may  bo  truo 
that  there  was  in  some  cases  (though  missionary  influence  is  to  Im 
suspected)  a  belief  that  there  were  two  different  regions  in  which 
the  bad  and  the  good  would  severally  remain,  but  that  was  nut  of 
general  acceptance.  Tliere  was  but  one  future  country ,  and  the  only 
question  was  whether  the  spirits  got  there  or  not.  There  was  no  helL 

The  Israelites,  in  their  sacred  books,  do  not  show  the  influence 
of  fears  or  hopes  concerning  a  futui-e  state  with  reference  to  indi- 
vidual morality.  Among  them  death  at  any  age  was  111  H  .  s\- 
table  necessity,  as  they  thought  that  life  might  be  prol.  an 
indefinite  extent,  but  it  was  inflicted  as  a  punishment  and  ifaeir 
signs  of  mourning  were  acts  of  penitence  and  contrition,  with  the 
idea  that  the  survivors  might  have  been  the  cause  of  the  death. 
All  deaths  were  classed  with  public  calamities,  such  as  pestilence 
famine,  drought,  or  invasion,  being  the  work  of  an  enemy — per- 
haps a  punishing  god,  perhaps  a  daimou  or  a  witch.  They  re- 
garded it  so  great  an  evil  to  die  unlamented  that  it  was  one  of  tbc 
four  great  judgments  against  which  they  prayed,  and  it  wa«  called 
the  burial  of  an  ass.  These  are  the  inferences  to  be  derived  froo 
the  books  as  we  have  them.  It  is,  however,  questionable  whethtT 
riUis  attending  upon  death  were  not  with  them  similar  in  intent 
to  those  of  the  Indiana — i.  e.,  to  provide,  by  means  of  those  riles, 
for  the  future  welfare  of  the  departed,  rather  than  in  accordance 
with  our  modem  sentiment,  to  show  respect  and  personal  stirrow. 
Passages  of  the  Old  Testament  may  bo  noted— e.  g.,  the  one  tdl- 
iug  how  the  bodies  of  Saul  and  his  children  were  rescued  from 
Bethflhan  and  taken  to  Jabesh,  where  they  were  bunuMi  and  the 
bones  buried.    The  ceremony  in  this  case  and  others  sc                ire 

been  the  burning  of  the  flesh  and  the  burial  of  the  bui. \vi» 

frequently  done  by  the  Indians  on  occasions  of  haste,  without 
waiting  an  a.a*    '  '  '    '     flesh,  the  later  gathering  o( 

the  bones  bei II..  .   .'irs. 

There  is  no  evidence  that  tbe  Israelites  feared  the  corpne  and 
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its  SQiroundings  beyond  that  to  bo  inferred  from  the  ordinances 
concerning  pollution,  which,  however,  are  significant. 

Religious  Practices. — Thoro  should  always  be  a  cross-refer- 
ence in  thought  betwreen  what  in  time  became  a  religious  practice 
and  the  earlier  sociology,  to  be  mentioned  in  its  place,  with  which 
it  w:i      '      ■  V  connected. 

J  remarks  about  the  Israelites  that  "beginning  imme- 

diately from  the  earliest  infancy,  nothing  was  left  of  the  very 
smallest  consequence  to  be  done  at  the  pleasure  and  disposal  of 
the  person  himself." 

The  same  is  true  regarding  the  Indians.  Their  religious  life 
is  as  intense  and  all-pervading  as  that  of  the  Israelite's.  It  is  yet 
noticed  in  full  effect  among  tribes  as  widely  separated,  both  by 
space  and  language,  as  the  ZuQi  and  the  Ojibwa,  and  their  prac- 
iicos  are  astonishiugly  similar  in  essence  and  even  in  many  details 
to  some  of  those  still  prevailing  in  civilization. 

Among  the  Hurons  and  Iroquois  there  were  religious  rites  for 
all  occasions,  among  others  for  the  birth  of  a  child,  for  the  first 
catting  of  its  hair,  for  its  naming,  and  for  its  puberty,  for  the  ad- 
mission of  a  young  man  into  the  order  of  warriors,  and  the  pro- 
motion from  warrior  to  chieftain,  for  making  a  mystery-man,  for 
finrt  using  a  now  canoe,  for  breaking  tillage-ground,  for  sowing 
ftnd  harvest,  for  fixing  the  time  to  fish,  for  deciding  upon  a  war- 
;e  oxpedition,  for  marriages,  for  the  torturing  of  captives,  for 
t  ^  '  >f  disease,  for  consulting  magicians,  invoking  the  daimons, 

a:.-  L-nting  the  dea<i. 

Shamans. — Among  the  Indians  there  was  frequently  an  estab- 
lished and  recognized  priesthood,  provided  by  initiation  into  secret 
rcligioQB  Bocietit's,  corresponding  in  general  authority  to  that  of 
tlio  Lovites,  although  the  order  of  the  latter  was  instituted  in  a 
i!  ■''  *  manner,  ]K'rhap8  imitated  from  the  exclusive  class  of  the 
]  i.l  in  Egypt.    The  shamans  in  all  tribes  derived  a  large 

[►art  of  their  sujjiiort  from  fixed  contributions  or  fees. 

Adair  describes  a  special  ceremony  for  the  admission  or  conse- 
cration of  a  priest  among  the  southern  tribes,  as  follows :  "  At  the 

,0  of  making  the  holy  fire  for  the  yearly  atonement  of  sin  the 

gnn  clothes  himself  with  a  white  ephod,  which  is  a  waistcoat 

without  sleeves,  and  sits  down  on  a  white  buckskin,  on  a  white 

?  "       's  on  it  some  white  beads,  and  wears  a  new  pair  of 

kin  moccasins,  made  by  himself,  and  never  wears  these 

moccasins  at  any  other  time," 

Similar  oxclusivo  use  by  the  high  priest  of  the  garments  used 
on  the  day  c»f  the  atonement  is  mentioned  in  Leviticus. 

In  addition  to  the  organized  class  referred  to,  there  were  other 
\-  '■■"'^nal  dealers  in  the  supernatural  who  may  be  called  con- 
rcerers,  or  prophets.   They  were  independent  of  and  often 
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antagonistic  to  the  regular  shamans.  Instance  the  Joasakeed  of 
the  Ojibwa,  rivals  of  the  Midd,  as  the  Israelite  proj^hets  were  of 
the  Levites.  At  the  time  of  the  Judges  the  prophets  vr<  r  -  'ted 
and  without  any  common  doctrine.  These  irregular  pi,.  .  n 
arrived  at  recognition  individually  by  personal  skill  in  an  exhibi- 
tion of  suporuatural  power — that  is,  thoy  wrought  miracles  to 
prove  themselves  genuine. 

At  the  time  of  the  exodus  there  were,  among  all  the  Semitic 
tribes,  sorcerers  who  possessed  mysterious  secrets  and  enjoyed 
some  of  the  power  of  the  elohim.  They  were  paid  to  curse  those 
whose  ruin  was  desired.  Balaam  was  the  most  distingulshod  sor- 
cerer of  that  time. 

One  of  the  most  frequent  purposes  for  employing  supernatural 
agency  was  to  bring  on  rain  in  time  of  drought.  The  practi- 
tioner generally  tried  to  delay  his  incantations  as  long  as  poeet- 
Lie  in  hopes  of  a  motoorologic  change.  Sometimes,  on  failure,  he 
was  killed,  as  he  was  supixjsod  to  be  an  enemy  who  possessed  the 
power  he  professed  but  was  unwUling  to  use  it;  and  to  prevent 
this  daugurous  ordeal  in  a  dry  season,  he  charged  in  advance  cer- 
tain crimes  and  **  pollutions  "  against  the  people,  on  account  of 
which  all  his  skill  would  be  in  vain.  The  more  skillful  rain-mftken 
among  the  Sioux  and  the  Mandans  managed  not  to  be  among  the 
beginners,  but  toward  the  last  of  the  various  contestants.  Th« 
rain  would  surely  come  some  time,  and  when  it  came  the  incanUr> 
tions  ceased.  The  shaman  who  held  the  floor  at  the  right  iinu 
produced  the  rain. 

Frequent  reference  to  rain-making  is  found  in  the  Old  T< 
ment,  in.  which  the  prophets  were  the  actors. 

The  mystery-mon  were  consulted  on  all  occasions  as  sources  of 
truth,  not  only  to  explain  dreams,  but  to  disclose  secrets  of  all 
kinds;  to  predict  successes  in  war;  to  tell  the  causes  of  sickness; 
to  bring  luck  in  the  hunt  or  in  fishing;  to  obtain  stolen  articles; 
and  to  produce  ill  luck  and  disease.    Their  i  'tw 

with  thaumaturgic  exhibitions,  included  some  >     ,  ^ 

and  also  tricks  of  sleight-of-hand  and  hypnotic  passes. 

The  Chahtu  ha<l  a  peculiar  mode  of  finding  the  curt-  u.r  d 
ease,  by  singing  successively  a  number  of  songs,  each  one  of  which 
had  reference  to  a  ijeculiar  herb  or  mode  of  treatment.  The  pref- 
erence of  the  patient  for  any  song  indicated  the  remedy. 

The  Israelites  believed  that  diseases  as  well  a»  a^i^cidenU*  wiUl- 
out  apparent  c.iuRP,  and  other  disasters,  were  t  ,-ts 

of  the  elohim  or  were  caused  by  evil  spirits ;  tii. : ,<A 

npon  prophoU?.  magicians,  or  enchanters  for  exorcism,    "i  \i'» 

boil  was  cun^'l       "       '      '      "  King  of  S  laman, 

the  Syrian,  up;  .     ^  iuL    All  surfed 

to  their  favorite  mystery -men. 
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BO  late  as  the  time  of  Josephus  it  was  believed  that  Solo- 

i  had  invented  incantations  by  which  diseases  were  cured,  and 

handed  down  by  tradition  were  commonly  used.     Incense 

EwiUBhed  the  devil,  which  also  could  be  done  by  the  liver  of  a  fish. 

Dert^n  herbs  and  roots  had  the  same  power.    Their  medical  prac- 

Imhb  might  be  recited,  with  slight  change  of  language,  as  those  of 

B  Indians.     The  fxirther  back  examination  is  made  into  sav- 

Hery  and  barbarism,  the  more  prevalent  faith-cure  appears. 

~  Wilchts. — The  Indians  were  in  constant  dread  of  witches,  wiz- 

trds.  and  evil  spirits ;  but  the  activity  of  the  good  spirits  was  not 

Fo  manifest.    They,  however,  told  Adair  how  they  were  warned 

by  vltAt  he  calls  angels,  of  an  ambuscade,  by  which  warning  they 

cvaped.    Bad  spirits,  or  devils,  were  the  tutelar  gods  of  enemies, 

U)  be  reaffited  by  a  friendly  tutelar.    The  idea  of  a  personal  Satan 

was  not  fcmnd  before  the  arrival  of  the  missionaries. 

I  Among  the  Indians  witches  were  often  indicated  by  the  dreams 
victims.    They  were  sometimes  killed  merely  upon  accusation, 
d  it  is  interesting  to  notice,  with  relation  to  comparatively 
modern  history,  that  the  accused  frequently  confessed  that  they 
^»«  sorcerers,  and  declared  that  they  could  and  did  transform 
Bemselves  into  animals,  become  invisible,  and  disseminate  dis- 

P  A  su£Bcient  reference  to  the  Israelites  in  this  connection  is  to 
luoftethe  ordinance,  "  Thou  shalt  not  suffer  a  witch  to  live."  This 
injunction,  in  the  higher  civilization,  is  observed  by  destroying 
the  idea  that  witches  live,  ever  have  lived,  or  ever  can  live. 

DrtotM  and  Divinations. — The  topics  of  inspiration  by  dreams 
ud  divination  by  oracles  may  be  grouped  together. 

The  Indians  supposed  that  with,  and  sometimes  without,  a  spe- 
cial fftsting,  and  other  devices  to  produce  ecstasy,  the  spirits  or 
duaioas  manifested  themselves  in  dreams.  It  was  sometimes  pos- 
tUk  in  these  dreams  for  the  soul  to  leave  the  body,  and  even  to 
Tiat  the  abode  of  departed  spirits. 

Among  the  Iroquoian  tribes  the  suggestions  made  by  dreams 
implicitly  followed,  not  only  by  the  dreamer,  but  by  those 
horn  he  communicated  his  dreams.  For  instance,  an  Iroquois 
that  his  life  depended  upon  his  obtaining  the  wife  of  a 
I,  and,  though  the  friend  and  his  wife  were  living  happily, 
Md  parted  with  great  reluctance,  the  dreamer  had  his  wish.  The 
■OH  tribe  had  a  special  feast  which  was  called  the  "  feast  of 
hmtsu^"  and  partook  of  the  nature  of  Saturnalia.  Every  object 
tettad«d  by  the  dreamers  must  be  given  to  them.  In  some  in- 
tfaoy  were  unable  to  remember  their  dreams,  and  the  spe- 
tion  of  the  mystery -men  was  invoked  to  state  what 
were  in  fact  and  what  was  their  significance. 
A|i!«w»g  tlie  ins'aluablo  reports  of  the  Jesuit  missionaries,  one 
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in  1C39  gives  the  general  statement  tliat  the  Indians  consulted 
dreams  for  all  their  decisions,  generally  fasting  in  advance;  that, 
in  fact,  the  dream  was  the  master  of  their  lives ;  it  was  thu  god  of 
the  country,  and  dictated  their  decisions  concerning  important 
matters — hunts,  fishing,  remedies,  dances,  games,  aud  songs. 

The  belief  in  revelations  through  dreams  was  universal,  anij 
the  power  of  explaining  them  was  also  by  revelation.    Their  I 
gends  on  this  subject  recall  those  about  Joseph  and  Daniel. 
addition.  Job  xxxiii,  15,  IG,  may  be  quoted; 

"  In  a  dream,  in  a  vision  of  the  night,  when  deep  sleep 
upon  men,  in  slumberings  ui)on  the  bed, 

"  Then  He  opeuoth  the  ears  of  men  and  sealeth  their  ii«i.    iw- 
tion."  m 

And  in  Deuteronomy  a  prophet  is  equivalent  to  a  drtfamor^ifl 
dreams. 

There  were  various  oracles  among  the  Indians.  Thoso  tnoet 
interesting  to  me  are  connected  with  pictography.  Among  many 
tribes,  especially  the  Mandan,  Hidatsa  and  Minnitari,  after  oor- 
tain  fasts  and  exercises,  hieroglyphics  deciding  the  questions 
which  had  been  propounded  appeared  next  morning  on  r<j 
They  were  deciphered  by  the  shaman  who  had  made  them. 

The  apparatus  by  which  Jahveh  was  consulted  was  the  uriu 
ami  thummim,  a  form  of  oracle  described  as  couut'cto<l  with  the 
ark.  It  ceased  to  be  known  in  the  fifth  century  before  Christ,  and 
is  now  but  vaguely  understood.  From  the  description  and  tradi> 
tion  it  could,  physically,  have  been  worked  by  a  custodian. 

Severe  fasts  were  probably  the  most  common  religious  prao 
tices  of  the  Indians.  These  were  continued  until  they  saw  visionHt 
sometimes  sought  for  personal  benefit  as  deciding  upon  their 
names  to  be  adopted  from  the  a<lvent  of  a  guardian  spirit,  and 
sometimes  for  tribal  advantage.  The  doctrine  of  all  of  them,  or 
Father  Lafiteau  quaintly  observes,  was  the  same  that  prevailed 
among  many  people  of  his  day,  to  lead  the  mind  from  •.  tid 

carnal  obstructions  of  the  body.    The  real  effect  was  \  .  .no 

mental  disorder.  This  ecstasy  obtainefl  by  faating  was  often  no- 
celerated  by  profuse  swe^iting  ain<i  the  use  of  purgative  or  emotie 
drinks.  Violent  and  prolonged  exercise  by  dancing  in  a  circlo 
until  the  actors  dropped  in  a  swoon  sometimes  concluded  the  oon»> 
monies. 

The  Israelite  prophets  were  excited  to  inspiration  by  axtortud 
moans,  such  as  dances  and  orgiastic  proceedings  reaem^'  iO 

of  the  dervishes  and  those  of  the  Indian  mystery-men.  :;  .. .-  .viis 
•  goneral  accompaniment  of  the  ecstasy.  When  they  wero  about 
to  "'Of  frenzy. 

^^  .     .  to  anoint 

Jehu, it  WM  said  of  him» "  Wherefore  cometh  this  mad  fellow  }" 
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ion  and  Purificatian. — The  subject  of  pollution  and  puri- 
fication has  been  much  and  properly  insisted  upon  as  affording  a 
striking'  pftrallcl  between  the  Israelites  and  the  Indians.  The  In- 
dians made  special  huts  for  the  women,  at  certain  periods,  when 
they  were  considered  so  unclean  that  nothing  which  they  touched 
coulii  Iks  UKcd.  A  Muskoki  woman,  after  delivery  of  a  child,  was 
separated  from  her  husband  for  three  moons  (eighty-four  days). 
Tliis  may  be  compared  with  the  Levitical  law  by  which  the  mother 
of  a  female  child  was  to  be  separated  eighty  days  and  of  a  male 
forty  days.  Dr.  Boudinot  says  that  in  some  Indian  tribes  there  was 
similar  distinction  between  male  and  female  chUdren. 

Among  the  southern  Indians  wounded  persons  having  running 
sores  were  confined  beyond  the  village,  and  kept  strictly  separate, 
as  by  the  Levitical  law.  An  Israelite  dying  in  any  house  or  tent 
polluted  all  who  were  in  it  and  all  the  furniture  in  it,  and  this 
pollution  continued  for  seven  days.  All  ivho  touched  a  corpse  or 
a  grave  were  impure  for  the  same  time.  Similarly,  many  of  the 
Indians  burned  down  the  house  where  there  had  been  a  death. 

Many  writers  have  asserted,  as  one  of  the  excellences  of  the 
Israelite  customs,  that  the  "purification"  imposed  upon  those  who 
had  been  engaged  in  a  burial  was  a  sanitary  regulation,  a  measure 
n*'  '       '  (Itent  in  a  hot  country.    As  no  great  proportion  of 

th'  1,'inK'rally  inhalnted  a  country  hot  to  the  degree 

indicated,  and  as  none  of  them  had  any  conception  of  disease  or 
the  cause  of  death,  this  explanation  is  hardly  sufficient.  Much 
later  the  compilers  might  have  gained  some  sanitary  knowledge 
by  which  the  old  superstition  was  utilized.  Its  true  explanation 
is  from  supernatural,  not  from  natural,  concepts.    It  is  probably 

K connected  with  a  point  mentioned  before — i.  e.,  the  avoidance  of 
)sea  from  the  fear  of  the  spirit  of  the  dead  and  of  the  bad  spirit 
eh  had  caused  the  death,  and  the  purificatory  ceremony  was 
the  daimon,  not  for  the  disease.  The  neglect  of  sanitation  is 
1  illustrated  among  the  Navajo,  who  are  little  affected  by  civ- 
ilization. Upon  the  death  of  one  of  their  members  they  block 
up  the  Mhelter  containing  the  corpse,  and,  from  fear  of  the  spook 
or  of  t'  '  t  of  death,  or  of  both,  not  from  fear  of  the  corpse 

itself. :  I T  again  visit  it.  Other  tribes  simply  pil?d  stones  on 

the  corpse,  which  prevented  its  disturbance  by  beasts,  but  did  not 
absorb  the  effluvium.  Still  others  exposed  the  dead  on  scaffolds. 
To  leave  corpses  to  putrefy  freely  is  certainly  not  a  sanitary  meas- 
ttre,  yet  it  was  a  practice  existing  together  with  the  mortuary 
ritw  h«.«fon'  mentioned,  though  many  of  the  tribes  practiced  earth- 
liurinl.  ond  a  few  used  cremation. 

Ou  1  ,  Mitiouof  the  topic  of  "pollution,"  so  styled 

bymcit-'  us  to  be  best  explained  by  our  recent  under* 

standing  u(  tabu. 
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Sacrifice. — Mau  once  imagined  forces  superior  to  himsolf,  who  jrel 
could  be  invoked  and  moved  to  and  from  any  purpose.  The  divine 
world  was  produced  in  his  own  image,  and  he  treated  its  gods  M 
he  liketi  to  be  treated  by  his  inferiors.  He  believed  that  the  wjiy 
to  placate  the  forces  surrounding  him  was  to  win  them  over  as 
are  won  over,  by  making  presents  to  them.  This  clearly  contint 
among  the  Israelites  until  the  eighth  century  B.  c,  but  it  is  to  be 
regarded  as  a  stage  succeeding  a  former  condition  of  zoolatry  and 
totemism,  without  notice  of  which  its  details  can  not  bo  understood. 

Most  people  sacrificed  to  their  divinities  plants,  fruits,  and  herbe, 
and  animals  taken  from  their  flocks.  People  who  had  no  domee- 
tic  animals  offered  those  taken  in  the  hunt.  The  Indians  offered 
the  maize  from  their  fields  and  the  animals  of  the  chase,  and  threw 
into  the  fire  or  water  tobacco,  or  other  herbs  which  they  used  in 
the  place  of  tobacco.  Sometimes  these  objects  were  hung  up  in 
the  air  above  their  huts.  The  northern  Algonquins  tied  living 
dogs  to  high  rods,  and  let  them  expire.  In  a  similar  manner  other 
Indians  stuck  up  a  deer,  especially  a  white  deer,  on  poles.  The 
plains  tribes  gave  the  same  elevation  to  the  head  or  skin  of  aa 
albino  buffalo  on  mounds,  not  having  poles  convenient.  The  spoi* 
less  red  heifer  of  the  Israelites  may  be  compared  with  the  spotless 
white  animals  of  the  chase. 

The  southern  Indians  always  threw  a  small  piece  of  the  fattest 
of  tlie  meat  into  the  fire  when  eating  or  before  they  began  to  eat 
They  commonly  pulled  their  newly  killed  venison  several  times 
through  the  smoke  of  the  fire — perhaps  as  a  sacrifice,  and  perhaps 
to  consume  the  life-spirit  of  the  animal.  They  also  burned  a  large 
piece  and  sometimes  the  whole  carcass  of  the  first  buck  thvy 
killed,  either  in  the  winter  or  the  summer  hunt.  The  Mnskoki 
bum  a  piece  of  every  deer  they  kill. 

The  Israelites  offered  daily  sacrifice,  in  which  a  lamb  (except 
the  skin  and  entrails)  was  burned  to  ashes.  In  some  of  their  sac* 
rifices  there  was  not  only  distinction  between  •■n 

fit  and  unfit,  but  in  the  manner  of  treatment.     ,":  >  ic« 

lira  was  not  to  be  touched,  but  should  be  entirely  consumed  by 
fire.  In  others  the  blood  should  be  sprinkled  around  the  alt«r 
and  the  fat  and  the  entrails  burned,  the  remainder  of  the  body  to 
be  eaten  by  the  priests.  But  it  was  a  crime  to  eat  flesh  that  had 
been  offered  in  sacrifice  to  a  false  god — i.  e.,  god  of  another  people. 

The  offering  of  tlie  first-fruits,  and  therefore  of  the  first-bom, 
to  the  divinity,  was  one  of  the  oldest  ideas  of  the  Semites.  Moloch 
and  Jahveh  were  conceived  aa  being  the  fire,  devouring  whatever 
was  offered  to  it,  so  that  to  give  to  the  fire  was  to  give  to  the  god. 
In  time,  a  substitute  was  suggested;  the  f  h  replaced 

by  an  aninnJ  or  a  sum  nf  mum-v.     Tliin  wu  money  of 

the  lives." 
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The  **green-com  dance,"  common  to  many  Indian  tribes,  is 

ntially  the  same  ceremony  of  thanksgiving,  or,  more  correctly, 
■  :  with  payment,  for  the  first-fruits  of  the  earth.  Adair 
t;.  ■-  at  the  festival  of  the  first-fruits  the  Southern  Indians 

drank  plentifully  of  the  cusseena  and  other  bitter  liquids,  to 
cleanse  their  bodies,  after  which  they  bathed  in  deep  water,  then 
went  sanctified  to  the  feast.  Their  annual  expiation  of  sin  was 
sometimeii  at  the  Iteginning  of  the  first  new  moon  in  which  their 
com  liecame  full-eared,  and  sometunes  at  the  recurrent  season 
of  harvest.  They  cleansed  their  "temple"  and  every  house  in 
tho  village  of  everything  supposed  to  pollute,  carrying  out  even 
the  ashes  from  the  hearths.  They  never  ate  nor  handled  any 
part  of  a  new  harvest  till  some  part  of  it  had  been  offered  up ; 
then  they  had  a  long  fast  "  till  the  rising  of  the  second  sun."  On 
the  third  day  of  the  fast  the  holy  fire  was  brought  out  from 
tlie  "  ttmiplf?,"  and  it  was  produced,  not  from  any  old  fire,  but 
by  the  rubbing  of  sticks.  It  was  then  distributed  to  the 
pvople. 

Lufiteau  says  that  the  first  animal  the  young  hunter  kills  he 
-bums  with  fire  as  a  sacrifice.  Another  festival  was  a  kind  of  hol- 
p^caust,  where  nothing  of  the  victim  was  left,  but  it  was  all  con- 
Ruraed,  even  to  the  bones,  which  were  burned.  There  were  also 
feasts  of  first-fruits. 

The  Dakotas  allowed  no  particle  of  the  food  at  any  of  their 
r> '  feasts  to  be  left  uneaten.    All  bones  were  collected  and 

tK  1  to  the  water,  that  no  dog  might  get  them  or  woman  tram- 

ple over  ihem.  It  was  a  rule  among  many  of  the  tribes  that  no 
bonee  of  the  Injast  eaten  should  bo  broken.  There  is  no  doubt  that 
thit  was  connected  with  zotilatry,  and  was  intended  to  prevent 
anger  on  the  part  of  the  ance^stral  or  typical  animal,  the  result 
of  which  would  be  the  disappearance  of  the  game.  There  were 
many  other  ceremonies  of  the  same  intent.  When  the  Mandans 
liad  finished  eating,  they  often  presented  a  bowlful  of  the  food 
to  a  buffalo-head,  saying,  "  Eat  this,"  evidently  believing  that,  by 
using  the  head  well,  the  living  herds  of  buffalo  would  still  come 
and  supply  them  with  meat. 

It  is  probable  that  what  many  authors  have  called  the  "day  of 
atonement "  or  "  expiation  "  was  really  a  general  wiping  out  of 
offenses — a  settlement  of  accounts  between  individuals  and  par- 
ticolarly  between  clans,  after  which  there  should  bo  no  repriisal. 
Tliis  is  illustrated  by  a  peculiar  ceremony  among  the  Iroquois, 
strongly  resembling  the  scapegoat  of  the  Israelites.  A  white  dog, 
before  iMBing  burned  at  tho  annual  feast,  was  loaded  with  the  con- 
feenons  or  n  -^  of  tho   people,  represented  by  strings  of 

wampum.    Tl  ^      .10  of  limitations  then  began  to  operate. 

In  the  Jah viatic  version,  the  possover,  an  old  festival  held  in  the 
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spring,  was  historically  connected  with  the  departure  from  Egypt 
The  ceremonies  are  too  well  known  to  require  narration,  but  will 
readily  be  compared  with  those  of  the  Indians. 

Inc-ense. — The  use  of  incense  among  Indians  was  the  same  as 
among  Israelites — i.  o.,  to  bring  and  to  please  the  spirit  ad< 
A  genuine  instance  among  the  Iroquois  was  where  tobacco 
offered  as  late  as  1882,  and  in  archaic  formal  language  still  pre* 
served,  translated  as  follows  : 

Address  to  the  fire :  "  Bless  thy  grandchildren,  protect  axid 
strengthen  them.  By  this  tobacco  we  give  thee  a  sweet-smelling 
sacrifice,  and  ask  thy  care  to  keep  us  from  sickness  and  famine." 

Address  to  the  thunder :  "  O  grandfather  1  thou  large-voiccsd, 
enrich  and  bless  thy  grandchildren ;  cause  it  to  rain,  so  that  thd 
earth  may  produce  food  for  us.  Wo  give  this  tobacco,  as  thou 
hast  kept  us  from  all  manner  of  monsters." 

The  Dakotas  not  only  burned  tobacco  in  their  "  buffalo  medi* 
cine  "  to  bring  the  herds,  but  often  fragrant  grass.  Other  tribes 
burned  the  leaves  of  the  white  cedar.  These  forms  of  incense 
were  sometimes  used  to  entice  the  inimical  spirits,  the  shaman 
being  supposed  to  be  able,  when  they  had  arrived  in  the  form  of 
a  bear  or  some  other  animal,  to  kill  them  with  his  rattle.  Some 
of  the  Indians  believed  that  incense  and  sacrifices  generally  were 
to  bo  used  only  for  the  spirits  from  whom  they  feared  harm.  They 
said  it  was  not  necessarj'  to  trouble  themselves  about  the  good 
spirits,  who  were  all  right  anyhow. 

Fetiches. — Among  many  of  the  tribes  of  Indians  there  is  a  tri- 
l>al  totem  (and  often  several  clan  totems)  which,  in  later  tim«8 
becoming  chiefly  sjTubolic  and  emblematic,  was  once  used  in  ob- 
jective form  for  the  most  important  religious  purposes.  Particu- 
larly, it  was  carried  on  extensive  warlike  expeditions.  Adair, 
who  calls  it  an  "ark,"  describes  it  as  made  of  pieces  of  wood|, 
fastened  together  in  the  form  of  a  square,  to  be  carried  on  the 
back.  It  was  never  placed  on  the  ground,  nor  did  the  ^  •  ^  sit 
on  the  earth  even  when  they  halted.     In  many  other  trl  .  .4- 

a  bag  of  skins  and  its  contents  varied,  but  generally  were  "  blei 
or  "sacred  "  fragments  of  wood,  stone,  or  bone.  Among  the 
ha  it  was  a  large  shell,  covered  with  various  envelopes,  and  wh8 
nevi»r  wholly  exposed  to  sight,  for  that  woiild  occasion  death  or 
blindness. 

A  custo<l{ftn  wa«  appointed  every  four  years  by  the  old  men  of 
the  Blai'kfiM't,  to  take  charge  of  the  p"       '     "  'it, 

and  other  implemi^nts,  which  ho  alone  v.       , 

TIjo  ark  of  the  Israelites  was  probably  derived  from  the  Egyi>- 
tians,  who  had  a  real  ark  which  W(i  '    '         "       '      '  '        uf 

tho  priests  in  proc<»»«rion8.    Wlion  1  an 

ark  for  coavemuace  wait  changod  inVu  a  chest  ntted  with  staves 


for  bearers.  It  became  the  standard  of  tbeir  warring  and  wan- 
dering life. 

In  addition  to  what  has  been  called  the  ark  or  tribal  fetich,  the 
mystery -bag  that  each  Indian  had  is  to  be  comjjared  with  the  Is- 
raelite tcraph,  which  was  a  family  or  tutelary  fetich  independent 
of  the  national  worship,  and  later  was  the  subject  of  frequent 
denunciation.  It  was  probably  made  of  carved  wood,  and  was 
often  carried  on  the  person,  but  was  generally  held  as  a  house- 
hold god  or  domestic  oracle.  The  teraphim  markedly  resembled 
the  Roman  }>encUes. 

This  comparison  is  explanatory  of  the  statement  that  neither 
the  Israelitei*  nor  the  Indians  worshiped  idols.  Its  truth  depends 
upon  what  is  considered  to  be  an  idol.  If  the  definition  is  limited 
to  the  human  form  the  assertion  is  true,  because  their  religion 
was  not  anthropomorphic ;  but  fetiches  were  certainly  the  objects 
of  worship,  the  recrudescent  forms  of  which,  appearing  even  in 
civilization,  have  been  amulets,  lucky-stones,  pieces  of  wood  and 
charms. 

Sabbath. — It  is  not  possible,  in  discussing  the  Israelites,  to  neg- 
lect the  institution  of  the  Sabbath.  The  four  quarters  of  the 
moon  made  an  obvious  division  of  the  month,  and  wherever  the 
new  moon  and  full  moon  are  made  religious  occasions  there  comes 
a  cycle  of  fourteen  or  fifteen  days,  of  which  the  week  of  seven  or 
eight  days  forms  half.  It  is  significant  that  In  the  older  parts  of 
the  Hobi'ew  Scrif>tures  the  new  moon  and  the  Sabbath  are  almost 
invariably  mentioned  together.  Among  the  Israelites,  and  per- 
haps among  the  Canaanites,  joy  on  the  new  moon  became  the  type 
of  religious  festivity  in  general.  There  is  an  indication  that  in 
old  times  the  feast  of  Ihe  new  moon  lasted  two  days,  so  that  an 
Approximation  to  regular  recurrence  of  the  subdivisions  constitut- 
ing the  week  was  gained.  Tlie  Babylonians  and  Assyrians  had 
an  institution  dividing  the  month  into  four  parts,  by  which,  on 
tl  lulled,  labor  was  forbidden;  but  originally  the  Israel- 

ik.  ....  ,.;... -CO  from  labor  was  only  incidental  to  their  not  work- 
ing at  the  same  time  that  they  were  feasting.  While  they  were 
n  "  vith  only  intermittent  work,  they  had  no  occasion  for  a 
li:  y  of  rest. 

The  new  moons  were  at  least  as  important  as  the  Sabbath  until 
tl  t  h  century  before  Christ.    When  the  local  sacrifices  were 

1  iind  the  rites  and  feasts  were  limited  to  the  central  altar, 

icb  practically  could  be  visited  only  at  rare  intervals,  the  gen- 
eral festival  of  the  new  moon  ceased.  The  Sabbath  did  not,  but 
Ks^ame  an  institution  of  law  divorced  from  ritual.  The  connec- 
tion 1  ':  of  seven  days  and  the  work  of  creation  is 

now  ; .  ..    .   condary.    The  original  sketch  of  the  deca- 

lo^ae  probably  did  not  contain  any  allusion  to  the  creation,  and  it 
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is  even  doubtful  whether  the  original  form  of  Genesis  disiribated 
creation  over  six  days. 

Subsequent  history  of  the  Sabbath  shows  a  reflex  action 
tween  religion  and  sociology.    Religion  prevailed  against 
arrangements  for  periods  of  rest.    Sociology  used  religion  to  get 
what  it  could. 

The  Indians  reached  only  the  first  part  of  Uie  inception  of  the 
Sabbath  in  the  ceremonies  of  the  new  and  full  moon,  which  were 
to  them  of  great  importance,  those  of  tho  now  moon  boincr  meet 
noted. 

Circumciswn. — This,  generally  rc-g.irdeil  as  a  distinctive  mark 
of  the  Israelites,  is  by  no  means  peculiar  to  thorn,  and  is  found  in 
so  many  parts  of  the  world,  with  such  evidences  of  great  antiquity, 
as  to  contravene  its  attribution  to  them.  Its  origin  i?  "'^  ':ct 
of  much  dispute.     As  practiced  indiscriminately  in  i  .  it 

is  perhaps  a  surgical  blunder.  It  is  certain  that  among  ihu  l8> 
raelites  it  was  not  at  first  a  religious  rite.  The  operation  was  not 
then  performed  by  the  priesthood,  but  by  a  secular  person  of  skill, 
without  ceremonials.  Afterward  it  was  regarded  as  an  initiatory 
ceremony,  and  as  such  its  parallels  connected  with  the  sexual 
organization  may  be  found  all  over  the  world,  but  as  a  jqiecial 
national  distinction  the  declared  object  was  not  at taincnl.  BosidM 
the  Egyptians,  Arabs  and  Persians,  with  whom  the  coincidonce 
might  be  expected,  many  tribes  of  Africa,  Central  and  South 
America,  Madagascar,  and  scores  of  islands  of  the  sea,  show  tlio 
same  mark,  and  it  has  even  been  found  in  several  of  the  North 
American  tribes.  The  sole  motive  for  alluding  to  this  very  com> 
prehensive  subject  is  to  correct  the  popular  belief  that  the  custom 
is  peculiar  to  the  Israelites.  In  this  as  in  many  other  alleged  re- 
spocts  they  were  not "  peculiar." 
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HON.  J.  W.  DOUGLASS,  a  lawyer  of  Washington,  D.  a, 
formerly  Commissioner  of  Internal  Revenue,  after  roaching 
his  office  one  morning,  to  relieve  the  pressure  on  his  foot,  took  off 
one  of  his  new  boots  and  sat  at  his  work,  his  legs  crossed  in  tho 
customary  legal  fonn,  his  stockinged  foot  swinging  freely.  It 
hap{)€ncd  to  swing  over  tho  wasto-baaket,  when,  to  his  exceeding 
surprise,  every  piece  of  paper,  string,  and  scrap  in  that  receptacle, 
asifi?        "    "■  ip  and  clung  to  hii 

foot  Again,  and  agnin 

that  peremptory  mandamus  or  process  of  attachment  seemud  to 
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tf  rom  Ilia  pedal  extremity,  and  again  the  "  poor  white  trash  ** 
of  t]io  waste-basket  joined  issue  with  tho  stocking.  He  was  in  a 
ndilion  of  excellent  health  and  spirits  that  morning,  and  in  a 
lood  for  ex])t«riuiL*nting :  he  removed  his  remaining  boot,  and 
secnrod  a  similar  result  with  the  other  foot ;  when,  congratulating 
himself  ou  the  fact  that  he  seemed  to  be  a  very  attractive  person, 
he  returned  to  his  work. 

An  incident  of  this  kind,  though  more  startling  in  its  outcome, 
Ls  related  aa  occurring  in  the  same  city  more  than  eighty  years 
ago,  in  a  letter  of  a  United  States  Senator,  Dr.  Samuel  L.  MitchelL 
The  letter  is  dated  at  Washington,  March  17,  1802.  He  says :  "  A 
very  singular  occurrence  has  happenetl  to  General  Dayton,  of 
Elizabethstown,  one  of  the  New  Jersey  Senators.  He  pulled  oflf 
hifl  stockiogs  of  silk,  under  which  were  another  pair  of  woolen 
gaas»,  just  as  he  was  going  to  bed.  The  former  were  dropped  on 
the  small  carpet  by  the  bedside,  and  the  latter  were  thrown  to  some 
distance  near  its  foot.  Electrical  snaps  and  sparks  were  observed 
by  him  to  be  unusually  prevalent  when  ho  took  oflf  his  stockings. 
Ho  slept  until  morning,  when  the  silk  stockings  were  found  to  be 
converted  to  coal,  having  the  semblance  of  sticks  and  threads, 
but  fulling  to  pieces  on  being  touched.  There  was  not  the  least 
ci  One  of  tho  slippers,  which  lay  under  the  stockings,  was 

cij .bly  burned.    One  of  tho  woolen  garters  was  also  burned 

in  pieces — the  cai'pot  was  burned  through  to  the  floor,  and  the 
fl  '  r  was  scorched  to  charcoal.   It  was  a  case  of  spontaneous 

c-i  -n — the  candle  having  been  carefully  put  out,  and  there 

being  very  little  lire  on  the  hearth,  and  both  of  them  being  eight 
feot  or  more  from  the  stockings." 

Dr.  R.  D.  Mussoy,  Professor  of  Surgery  in  Dartmouth  College, 
in  the  "^American  Journal  of  Medical  Sciences"  for  January, 
1838,  gives  an  account  of  a  Mrs.  B — ,  a  married  lady  about  thirty 
years  of  age,  residing  in  Grafton  County,  New  Hampshire,  who 
gave  out  sparks  and  snaps  continuously  for  some  thirteen  weeks, 
when  this  power  was  entirely  lost  and  did  not  return  again.  The 
discovery  of  tliis  faculty  was  a  great  surprise  to  the  lady,  and 
bst '  ^ed  her  some  annoyance.    Though  Mrs.  B — wore 

Bilk  time  of  tho  commencement  of  the  phenomenon, 

this  was  exchanged  for  cotton  and  flannel  successively  without 
n.'^  '  lit;  and  the  manifestations  were  found  to  be  due 

Iv.  1  fiorson,  and  not  to  the  clothing  or  other  con- 

dilioaa.  Dr.  Mussey's  account  is  supported  also  by  Dr.  W.  Hos- 
ford,  the  la<ly's  family  physician. 

Fht5nomena  of  this  sort,  when  manifested,  do  not  seem  to  be 
ooQ^ed  to  any  one  portion  of  the  human  body,  though  occasion- 
ally localized.  A  Capuchin  friar  is  mentioned  by  Dr.  Schneider, 
whoae  scalp  was  a  veritable  i-eservoir  of  electricity.    Whenever 
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lie  removed  his  cowl  a  number  of  "  shining,  crackling 
would  pass  from  his  hald  pate ;  and  this  phenomenon,  which  wa« 
detinite  and  strong  while  the  monk  was  in  good  health,  continued 
perceptible  after  three  weeks'  illness. 

The  case  of  Angt51ique  Cottin  has  been  frequently  referred  Uk 
She  was  a  French  peasant  girl,  fourteen  ye«,rs  of  age,  and  pos- 
sessing excellent  health  at  the  time  her  singular  powers  were  dis- 
covered. She  resided  in  the  Commune  of  La  PerriJ're,  department 
of  Ome,  and  with  three  other  young  girls  was  engaged  in  knitting 
ladies'  silk-net  gloves.  Suddenly  the  oak  weaving-frame  waf 
thrown  down.  The  girls  put  it  up  ;  and  almost  instantly  it 
again  upset.  It  was  soon  discovered  that,  whenever  the  girl 
tin  touched  her  warp,  the  frame  was  agitated,  would  move  about, 
and  then,  without  apparent  cause,  be  thrown  violently  bock.  Sub- 
setjuently  chairs,  tables,  lighted  fire-wood,  brushes,  books,  tongs, 
shovels,  scissors,  and  other  metallic  articles  were  all  set  in  mo- 
tion whenever  this  girl  approached  them.  The  girl  was  very  im* 
perfectly  educated  and  her  friends  were  of  limited  intelligence,  w> 
it  was  not  remarkable  that,  in  184C,  such  phenomena  should  be 
attributed  to  sorcery.  The  case  was  investigated  by  a  number  of 
scientific  gentlemen,  including  M.  Arago,  who  wore  shocked,  as 
well  as  startled,  and  gave  surprising  accounts  of  her  pow< 
Some  time  after,  however,  she  was  taken  to  Paris  and  exaroi: 
by  the  savants  of  the  Academy,  and  nothing  of  a  eurprising  chni^ 
acter  was  discovered.  She  had  simply  lost  the  power  she  formerly 
possessed. 

The  manifestations  of  Miss  Lulu  Hurst,  of  Georgia,  will  ht 
recalled.  A  tall,  large-boned,  well-developed,  good-looking  conn- 
try  girl,  reared  on  a  farm,  without  any  knowledge  of  occult  forces, 
ajid  among  people  almost  wholly  uninterested  in  scientific  Hub> 
jects,  suddenly  seems  to  possess  a  pecidiar  force,  and  the  furni- 
ture begins  to  manifest  unusual  qualities  when  Miss  Hurst  U 
present,  phenomena  occurring  not  unlike  those  attributo<l  to  the 
French  girl  of  La  Perribre.  This  power,  which  was  considerable 
in  the  outset,  gratlually  waned,  until  her  public  exhibitions  were 
quite  imsai     '        ry, 

Tho  wn  one  of  the  committee  who,  on  her  first  appei»r> 
ivnce  at  Wallack'a  Theatre,  New  York,  had  opportunity  to  invi»> 
tigate  Miss  Hurst.  One  test  was  as  follows ;  Three  gentlenoOD, 
among  whom  was  a  professor  of  athletics,  each  using  both  hands, 
held  a  billiard -cue  above  their  heads  in  the  air;  Miss  Hurst^by 
placing  her  hands  flat  on  thu  top  of  the  cue,  brought  it  down  vrith- 
out  appariMif  niiisriilnr  efTort.  At  tJiat  time  all  power  of  repelling 
ar*  ■  left  her;  but  her  success 

in  ,   .. .,  — .  .,.,,.., ,,;  ...  ..  .,  f,  /iter,  and  in  lifting  and  re- 
pelling chairs  by  lightly  touching  them,  was  quite  extraordinary. 
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ug  these  performances  she  kept  up  a  low,  nervous  giggle,  ami 

not  seem  especially  fatigued  at  the  close. 

|OU:       '■     igia  women  developed  similar  powers  about  the 

e  t  -Uortly  after  Miss  Hurst's  peculiarity  became  kuown. 

IfLss  Mattie  L.  Price,  living  in  the  same  neighborhood,  was  one 

these,  and  Mrs.  C  F.  Coleman,  wife  of  the  sui)erintendent  of 

Atlanta  cotton-factory,  was  another. 

These  accounts  all  appear  the  more  credible  from  the  fact  that 
examination  proves  every  human  being,  and  in  fact  every 
animal  organism,  to  be  in  some  degree  a  producing  battery  of 
electricity.    Du  Bois-Reymond,  Nobili,  and  Matteucci  have,  by 

Eeroua  experimouts,  determined  the  existence  of  electric  cur- 
5  in  the  nerves  and  muscles ;  by  means  of  delicate  tests,  Bec- 
el  has  detected  electricity  in  the  capillaries  and  other  minute 
tissues ;  Engelmanu,  Volkmann,  Hermann,  and  others,  have  ex- 
mentally  determined  something  of  the  conditions  under  which 
ious  tissue-currents  are  manifested ;  and  it  is  more  than  proba- 
that  this  subtile  fluid  ia  being  constantly  generated  in  the 
esses  of  digestion,  circulation,  respii'ation,  and  secretion. 
The  electric  fishes — the  torpedo,  the  silurus,  the  gymnotus,  and 
ray — are  the  only  animals,  it  is  true,  possessing  a  special  appa- 
s  fur  the  pr'iduction  of  electricity;  yet  the  cell-structure  at»d 
of  their  batteries  have  been  developed  from  ordinary  cells 
tissues  common  to  animal  life.    Other  animals  sometimes 
nee  like  powers.    An  acquaintance  of  the  writer,  some  years 
in  California,  came  up«3n  a  splendid  specimen  of  rattlesnake 
eh  he  determined  to  capture.    With  a  forked  stick  he  sue- 
in  pinning  his  snakesbip  to  the  ground  just  as  he  had 
d  a  hole.    The  snake  seemed  to  bo  securely  caught,  but 
a  con\-ulsive  eflfort  he  not  only  entered  the  hole,  but  gave 
friend  an  electric  shock  which  he  recalls  as  one  of  the  strong- 
he  ever  received. 

Wo  are  largely  ignorant  of  the  conditions  necessary  to  the 
age  of  this  force  in  the  human  organism,  but  good  health 
■eems  to  be  one.    When  their  power  is  dissipated  by  rep>eated 
shocks,  electric  fish  exhibit  all  the  lassitude  of  weary  human  be- 
The  writer  once  handled  a  gymnotus,  in  Fulton  Market, 
shock  was  hardly  perceptible;  yet,  when  vigorous,  they 
known  to  kill  horses  and  mules  by  their  powerful  discharges. 
is  said  that  an)'  person  in  good  health  may  convert  his  lower 
tiee  into  electric  batteries,  by  wearing  two  pairs  of  silk 
kings,  preferably  a  black  pair  over  white.   After  wearing  them 
a  short  time  and  removing  them  together,  an  attempt  to  sepa- 
ihe  two  colors  will  manifest  a  resistance  of  several  pounds. 
tmospheric  conditions  have  much  to  do  with  electricity  in 
hotly.    In  several  cases,  notably  those  of  Angeliquo  Cottin 
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and  Mrs.  B — ,  of  New  Hampshire,  this  power  was  first  discovorExI 
during  the  imminence  of  a  thunder-storm.  Human  electrometers 
are  sometimes  met  with.  A  young  man  named  William  Chap- 
man, of  Providence?,  R.  I.,  was  stunned  by  the  shock  of  a  struke 
of  lightning  which  struck  his  father's  house.  The  ciirrent  passed 
through  his  body  and  wont  out  at  his  right  heel,  which  was  pain* 
ful  for  some  time  afterward.  On  every  occasion  of  a  thunder^ 
storm  since  then  he  feels,  hours  before  the  time,  a  tijiu  in 

in  the  heel.  Young  Chapman  would  be  a  valuable  acqu-  -^  .  to 
the  Signal  Service  as  a  portable  electrometer,  and,  if  he  can  do  M 
well  as  he  is  said  to  have  done  on  certain  occasions,  he  would  he 
ahead  of  any  device  that  science  has  yet  lighted  upon  to  fore 
an  electrical  storm. 

A  remarkable  instance  of  the  salutary  effects  of  nl: 
electricity  on  the  human  body  is  told  by  the  Wolverhai.  .r» 

respondent  of  the  London  "  Times."  He  states  that  during  a 
thunder-storm  a  collier  named  Bates,-  who  had  lost  hia  sight 
through  an  accident,  was  being  led  home,  when  a  flash  of  light- 
ning was  reflected  on  the  spectacles  he  was  wearing  to  conceal 
his  disfigurement.  After  the  peal  of  thunder  which  followed  ho 
complained  of  pain  in  his  head.  The  next  moment,  to  his  tmr- 
prise,  ho  found  that  he  had  regained  ]  n  of  his  lit. 

The  occurrence  caused  considerable  exi  in  the  1- 

Since  the  date  of  Galvani's  discovery,  there  have  been  many 
persons  sufficiently  bold  to  assert  the  identity  of  elect  ud 

life.  Even  before  that  period,  the  observance  of  electric  j  •  iia 

in  man  had  been  a  subject  of  popular  interest.  In  his  "  History 
of  Electricity,"  Priestley  relates  that  drawing  a  spark  from  a  liv- 
ing body  "  makes  a  principal  part  of  the  diversion  of  gi^ntlemen 
and  ladies  who  come  to  see  experiments  in  elwtricity."  Doubt- 
less the  diversion  was  not  lessened  by  the  fact  that  the  "  electrical 
kiss  "  was  a  favorite  form  of  the  experiment. 

The  ex ■  •  in  Paris,  Edinburgh,  and  other  cities,  follow- 

ing the  ajn  11  of  galvanic  electricity  to  dead  bodies,  was  of  a 

very  startling  character,  many  supposing  that  the  secrets  of  Ufa 
were  about  to  be  y'  ' '   '  up  by  this  wonderful  ^utrf.    T'  !•!, 

it  is  wvid,  after  \\  ig  exponments  in  voltaic  el  -is, 

remarked  to  his  physician,  Corvisart :  "  Here,  doctor,  is  the  im^ge 
of  life ;  the  vertebral  column  is  the  pile,  the  liver  is  the  negative, 
the  bladder  the  positive  pole."  Though  much  has  been  discov* 
ered  since  that  statement  was  made,  but  a  modicum  of  the  truth 
probably  is  known. 

Perhaps  the  developed  man  of  the  future,  in  liis  physioloioncal 
relations  to  tli  'gb 

ore  exerted  cu;.    .  '«i 

its  subsiascd. 
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RESPONSIBILITY  IN  MENTAL  DISEASE.* 

Bt  Sin  JAMES  CRICHTON-BBOWNB,  M.  D. 

I  CAN  not  pretend  to  summarize  what  has  been  written  or  said 
nbont  insanity  and  prime  during  the  last  forty  yean*,  or  a 
f«nirth  of  that  time.    All  that  I  propose  is  to  submit  a  few  obaer- 
votiiins  which  have  occurred  to  me  on  the  following  points:  (1) 
ipn  thy  iiiisiiffifiency  of  the  definition  or  test  of  insanity  at  present 
?ptod  and  uct.<jd  on  in  courts  of  law  in  this  country,  and  on  an 
'amended  test  which  wuiihl  commend  itself  to  medical  experience  ; 
a^i)  on  the  value  of  expert  t-estimimy  in  estiihlishing  the  existence 
\A  nature  of  insamity  in  courts  «)f  law ;  and  (3)  on  a  practioal 
"pi  ird  the  ri'Coticilement  of  medical  and  legal  differences  of 

1.^  ri  (juestions  of  insanity  and  crime. 

What  18  the  law  of  England  with  reference  to  insanity  as  an 
excuse  for  crime, and  how  far  is  that  law' reasonable  and  in  accord 
with  the  conclusions  of  medicjil  science  ?  As  to  what  the  law  is, 
there  can  tiot  l>e  ranch  doubt,  for  every  judgment  delivered  in 
cases  in  which  the  i)lea  of  insanity  has  been  set  up  since  1843  has 
been  founded  on  the  answers  then  returned  by  the  judges  to  the 
qneationa  put  to  them  by  the  House  of  Lords  during  the  ground- 
swell  of  the  McNaghten  case.  The  gist  of  these  answers  runs : 
"  Tliat  to  establish  a  defense  on  the  ground  of  insanity,  it  must 
^C  dearly  proved  that  at  the  time  of  committing  the  act  tlie  ao- 
isod  was  laboring  ujidL<r  such  a  defect  of  reason  from  disease 
of  the  mind  as  not  to  know  tbe  nature  and  quality  of  the  act  he 
was  doing,  or  if  he  di<l  know  it  that  he  did  not  know  he  was  doing 
what  wtw  wrong."  Now.  it  is  obvious  that  under  this  ruling,  if  I 
may  call  it  so,  are  included  a  large  number  of  cases  of  insanity. 
Under  it  would  stand  excused  the  raving  maniac  who  does  not  ap- 
prehend the  nature  or  quality  of  any  act,  the  idiot  who  is  in  the 
»me  pretlicamont,  the  fatuous  person  who  can  not  foresee  the 
)n«€Hjuence8  of  his  acts,  and  the  victim  of  delusions,  when  these 
rw  of  »uch  a  diaracter  aa  would  justify  homicide  were  they  be- 
iied  by  a  sane  man.  But  it  is,  and  always  has  been, 
..  ,  .      .  )us  to  medical  men  that  this  ruling  excdudes  a  con- 

aiderable  proportion  of  cases  of  insaTiity  in  which  moral  as  dis- 
t:  ■  '  'd  from  legal  irri'S]>onsibility  exists,  and  that  it  is  faulty 
it  ing  the  test  of  insanity  on  knowledge  or  an  intellectual 

state  while  it  ignores  states  of  the  emotions  and  will,  wliich  are 
always  more  influential  on  conduct  than  intellectual  states,  and 
bulk  far  more  largely  in  insanity.     The  te.st  of  insanity  which 

'Abridged  from  s  toctoro  lioUvcivd  to  ibo  CoUege  of  Sute  Ucdicine. 
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oommeuds  itself  to  medical  men  was  never  more  cluurly  and  mi 
cinctly  expressed  than  by  Lord  Bramwell  when  in  the  Dove 
he  aaked,  "  Could  ho  help  it  'i  "  Could  he  or  she  help  it  ?  T 
the  i*eai  practical  questiou  at  LH&ue  in  every  ease  in  whic 
defense  of  insanity  is  set  up.  Was  the  lunatic  free  to  ohooMi, 
under  the  duress  of  disease?  Was  his  will  incat  '  ' 
Bui  Lord  Bramwell  and  those  who  think  with  I 
it  is  sufficiently  proved  that  the  lunatic  could  help  it  if  Uf  koo' 
the  nature  of  his  act — viz.,  that  it  was  killing ;  the  quality  of  hi 
act — viz.,  that  it  was  a  crime;  and  also  that  it  was  wirmg  in  th' 
sense  of  being  forbidden  bylaw.  Whereas  medical  men.  alin(e' 
without  exception,  maintain  that  a  lunatic  may  be  able  to  kuo 
and  express  the  nature  and  quality  of  an  act  and  it«  wrongUi 
and  yet  })h  as  unable  to  resist  doing  it  as  he  is  to  abstain 
jumping  under  a  smart  electric  shock ;  and  that  knowledge  ol 
nature  and  quality  of  an  act  and  its  wrnngness  is  not  in  tin 
regions  of  pathologj'  any  measure  of  will-power.  And  not  only 
medical  men,  but  judges,  have  perceive*!  this.  The  late  Liiril 
Chief-Justice  Cockbum  said,  "  The  power  of  self-contrtd,  vrbun 
destroyed  or  suspended  by  mental  disease,  becomes,  I  tit  ink.  an 
essential  element  in  the  question  of  responsibility."  And  Air. 
Justice  Stephen  has  said,  "  It  ought  to  be  the  law  of  Kngland 
that  no  act  is  a  crime  if  the  person  who  does  it  is  at  the  titne 
when  it  is  done  prevented  by  defective  mental  power,  or  by  any 
disease  aflFecting  his  mind,  from  controlling  his  o\m  conduct,  unlesH 
the  absence  of  the  power  of  self-control  has  been  produced  by  his 
own  default."  This  statement  of  the  law,  which  has  boen  vi-rhally 
amended  by  Dr.  Bucknill,  really  covers  all  that  medic/il  '  tw 

over  contended  for,  and,  having  received  it  from  so  h  .'  ,^u- 
thority,  it  is  their  duty  to  do  their  best  to  secure  its  acceptiinoe, 
,d  provide  trustworthy  tests  of  loss  of  self-control. 
Now,  impairment  of  will,  or  loss  of  self-control,  more  or  Im 
pronounced,  is,  according  to  medical  men,  the  first,  last,  and  uni- 
versal element  in  insanity,  and  ranges  from  a  trilling  reduction  in 
the  check-action  which  wo  exercise  on  the  ordinary  currents  o( 
thought  and  fi'eliug  down  to  paralysis  of  the  sphincters.  Dissolo- 
tion — and  insjinity  is  dissolution — implies  a  reversal  of  evolution, 
and  in  insanity  we  have,  as  Dr.Hughliugs  Jackson  ha«  taught  us, 
a  prwess  of  undevelopment,  or  taking  to  j)iece!»,  in  f'  pet 

centers,  which  are  the  crown  or  climax  of  nervous  ev<  m  In 

it  we  have  "a  descent  from  the  least  organized, most  complex, utdi 


untary  control,  and  as  a  consequence  of  tiiis  there  is  more  or,! 

license  given  to  thai»e  lov 'al  functiona  wh'  ^ ■     ' 

sanity  under  voluntary  co;  i  which  become  i 
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B-tTnctivity  being  expressed  in  decisions,  hallucinations, 

d  whirling  words,  and  extravugaut  actions. 

When  our  nttentiun  is  withdrawn — as,  for  instance,  when  we 

re  dropjMjd  into  a  reverie  or  nro  just  falling  asleep — a  sound  that 

fht  have  made  us  turn  our  heads,  if  on  the  alert,  will  cause  us 

tart  violently  ;  and  when  in  insanity  volition  is  impaired,  sen- 

onR  that  Would  have  been  almost  unnoticed  in  health  stir  up 

rbltl  feelings.    Did  time  permit,  I  think  I  could  establish  that 

litive  sights,  sounils,  smells,  tastes,  and  surface  impressions,  as 

as  organic  sensations,  play  a  larger  part  than  is  generally 

Bed  in  the  induction  of  morbid  impulses  when  the  regulating 

i-centers  are  weakened.     Many  sane  persons  have  experienced 

id  promptings  when  standing  looking  over  a  procipice  or 

ing  at  a  passing  train,  and  among  the  insane  the  glitter  of  a 

fe  or  the  crackling  of  a  fire  will  sometimes  evoke  suicidal  or 

licidal  impulses  which  but  for  it  might  have  remained  doi-mant. 

Vill  is  the  link  between  feeling  and  action,  and  when  it  is  im- 

it  ceases  to  be  available  to  prevent  the  transmutation  of  the 

x;\  of  feeling  into  the  energy  of  motion.    And  here  we  have  an 

^lunation  of  the  utter  inadequacy  of  the  motives  that  constantly 

to  insane  crimes.    There  is  no  check-action ;  there  is  an  ab- 

riation  of  that  pause  that  gives  time  for  foresight  and  reflec- 

•*  Must  give  ns  pause  ! "  says  Hamlet  when  on  the  brink  of 

idt« — time  to  summon  up  the  forces  of  rational  resistance.   Man 

I  hesitating  animal.    The  whole  system  of  Zoroaster  hinges  on 

fact  that  everything  noxious  and  evil  in  creation  is  the  work 

ihriman.  an  independent  power,  whose  wickedness  depends  on 

;'t  that  he  acts  before  he  thinks ;  whereas  Ormuzd,  the  good 

it,  thinks  before  ho  acts.    And  madmen  may  in  many  instances 

jstinguished  from  sane  men  in  the  same  way.    The  impul- 

ma<iraan  m'ts  bt.-fore  he  thinks;   feeling  is  translated  into 

Ion  with  rertex  precipitancy,  with  an  abbreviation  of  that  time 

krvftl  between  stimulus  and  response  which  can  now  be  sub- 

isurement;  in  the  absence,  therefore,  of 
'iia,  and  in  a  violent  and  disj)ro]>ortion- 
^Tuanuer.  I  have  known  an  epileptic  to  kill  his  attendant,  beat- 
his  head  into  jelly,  because  he  had  prevented  him  from  taking 
daily  walk,  I  have  known  another  epileptic  hang  himself 
luse  a  smaller  portion  of  bread  and  butter  had  been  served  out 
lira  than  to  his  companions ;  and,  in  the  recent  case  at  Weston- 
"f-Mare,  tlie  ]a<l  Hitohins  shot  his  sister  because  of  some  tri- 
'  which  she  had  i)ut  upon  him.  In  all  such  cases  a  mo- 
....  -i  litAtion,  a  natural  feeling  of  chagrin,  such  as  we  all  feel 
thvrarted  or  disparaged,  instead  of  being  inhibited  in  its  nas- 
■  m  is  most  powerful,  so  that  the  reiK'tion  to 
librtation  to  rational  proportions, is, by  the 
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diminished  resistance  of  the  will  aud  tlie  consequent  overactkai 
of  the  lower  ceutors,  permitted  to  hecome  fixed  ur  to  exjiresa  itsell  m 

grossly  exaggerated  manner. 

That  voluntary  power  is  invariably  impaired  in  insanity  ia  nut 
perhaps  evident  to  those  who  have  not  looked  closely  into  th* 
matter.  Is  it  not  true,  it  may  be  asked,  that  some  insane  \»xtimra 
exhibit  extraonlinury  tixity  of  purpose  and  ])ersist  in  sonii'  coiirw 

conduct^ — as,  for  example,  the  refusal  of  foo*!  with  dogged  ob- 
binacy  ?  That  is  so,  but  insane  obstinacy  is  no  more  an  indicaiiou 
of  voluntary  power  than  is  the  late  rigidity  of  a  paralyzed  arm. 
That  state  of  late  rigidity  in  which  the  arm  could  not  1  • 

without  being  broken  betokens  that  certain  lower  c<.       

been  cut  off  from  intercourse  with  higher  ones  and  are  undergoini^ 
degeneration;  and  so  the  unreasonable  obstinacy  of  lun; 
insane  conduct   merely  indicates  that  certain  mental  fui 
have  escaped  the  regulation  of  volition,  which  is  enfeebled,  and 
are  otiting  in  an  irregular  and  self-willed  manner  in  consequence. 

No  doubt  in  all  cases  of  insanity  a  certain  amount  of  volitional 
power  is  retained,  and  this  may  in  certain  cases  be  eff(!ctual  t<i  s<jro<r 
extent  over  the  morbid  mental  manifestations.    There  may  bo  ooO' 
tributory  negligence  on  the  part  of  a  lunatic,  just  as  there  tiisy  bn 
on  the  part  of  an  invalid.     Prof.  RiJhle,  of  Bonn,  rticommends  thr 
birch-rod  and  shower-baths  in  certain  cases  of  dirouic  voniitiug. 
and  asserts  that  children  often  die  of  a  bad  bringing  up.  and 
adults  ln'cau-ie  they  can  not.  when  ill,  make  up  their  minil 
what  is  rigjit  and  omit  what  is  hurtful ;  and  Nienieyer 
with  approval  the  dictum  of  the  wife  of  a  Pnissian  general 
most  determined  woman  but  a  tender  mother,  that  wbcwj 
cough  is  only  curable  by  the  rod.     But  no  one  in  this  cou: 
would  now  sanction  such  heroic  treatment,  or  believe  that  anj?^ 
thing  but  evil  could  come  from  such  stringent  appeals  to  a  mew 
remnant  of  will  in  its  corporeal  relations;  and  so  it  would  bo  dan- 
gerous in  cases  fif  insanity,  in  which  will  is  obviously  ar. 
involved  in  its  menUd  relations,  to  infer  that  what  surv 
might,  if  put  forth,  have  prevented  a  criminal  act.    In  intutnity. 
in  which  the  mental  movements  are  typically  in  vol  v 
yet  susceptible  «)f  some  control,  we  must  not  expect  of  ' 
what  is  beyond  liis  strength — the   habitual   suppression 
ra(»rbid  imfiuUfK    TI  ■       '     "nal  act  of  a  Innatir  i 
alien  to  liis  healthy  «i    ^  n,  or  so  clearly  moti 

have  no  hesitation  in  conclu<ling  that  his  true  \^ill  must  havo 
been  1t^     '    -  '        V    "■  "   "    '      -       ^,  r  other  times  it  fol 

upon  I  If  rlescrihed,  and 

help  in,  provioux  to  its  commission,  aud  i.s  theref<ire 
the  climax  of  a  ^^t'' 


ral.aa 


of 


lESPOySIBILITY  IN  MENTAL  DISEASE. 


8S 


ily  symptoms  which,  our  experience  has  tanght  us,  corro- 
nd  with  complete  paralysis  of  -will. 

A  Iiinalic  may  lUKjuestionably  commit  a  crime  under  ordiuary 
ntives.     It  can  not  be  contonded  that  every  mental  oddity  and 
later!  delusion  is  to  put  a  man  beyond  the  pale  of  the  law,  but 
is  \jo  lie  remembered  that  a  really  isolated  delusion  is  a  rarity, 
n»l  that  most  delusitms  are  but  local  manifestations  of  a  consti- 
1  !  vice,  involving  weakening  of  will.     Most  lunatics  are,  it 

:i  ftaid,  mad  to  their  finger-tips;  and  what  appear  to  be 
(heir  sajio  iwjts  arti  generally  more  or  less  tinctured  with  insanity. 
CUD  not  pause  here  even  to  sketch  the  several  stages  of  men- 
solution,  but  I  would  suggest  that  there  are  pra«."tically  three 
el«  of  these  in  connection  with  lunatic  crime.    They  are — the 
ii'       ■         '  !       !.  the  impulsive  level,  and  the  automatic  level.    On 
.itional  level,  the  criminal  act  is  committed  under 
e  intlnence  of  an  insane  motive  or  a  delusion  or  hallucination, 
nth  consciousness  at  the  time  and  remembrance  afterward  of  all 
lut  has  taken  place,  but  in  consequence  of  a  diminution  of  inhibi- 
*ry  or  resisting  power.     On  the  second,  it  is  committed  under 
iio  stress  of  a  sudden  and  irresistible  impulse,  which  is  often  a 
rr«rKion  to  a  mere  animal  instinct,  with  vague  or  imperfect  con- 
ii  the  time,  obscure  remembrance  afterward, and  under 
X. . : ...  .:.       grave  paresis  of  inhibitory  power.    On  the  third,  it  is 
pnininitted  under  tho  influence  of  accidental  or  reflex  suggestion, 
V      "  SB  at  the  time  or  remembrance  afterward,  and 

I  abrogation  of  inhibitory  pjwor.  As  il lustra- 
ions,  I  may  mention  on  the  first  level  the  case  of  a  man  who  kills 
rtend  with  elaborate  y>reparation  t«  spare  him  suffering,  be- 
h©  hau  been  told  by  the  archangel  Michael  that  the  death  of 
i  friend  is  uecesiMiry  to  the  extinction  of  Freemasonry,  which 
\e  ctirue  of  the  human  race,  and  who  afterward  describes  the 
icide  in  detail, and  with  evident  pride  and  satisfaction;  on  the 
nd  level,  the  case  of  a  puerperal  woman,  who,  seeing  a  glitter- 
nff  knife  by  her  bedside,  suddenly  cuts  her  baby's  throat,  without 
ft4*rward  having  any  clear  recollection  of  the  event  or  being  able 
y  why  she  ilid  it,  although  the  knowledge  that  she  had  done 
8  her  with  grief  and  remorse ;  and  on  the  third  level,  the  case 
an  epileptic,  who,  while  recovering  from  a  fit,  kills  whoever 
be  nearest  to  him,  while  still  unconscious,  and  who 
rwnrd  no  trace  of  recollection  of  tho  tragedj'. 
It  isoums  to  me  that  nothing  has  more  retarded  an  approach  to 

just  -1 -ition  of  the  relations  of  responsibility  and  disease 

Ihan  tli  t,  tacit  or  explicit,  generally  given  to  the  dogma 

Uiat  tho  existence  of  insanity  ia  a  question  for  men  of  common 
\  quention  which  they  are  quite  as  capable  of  deciding  as 
men  or  experts.    The  \sXq  Lord  Shaftesbury,  who,  by  his 


TJTE  POPttA 


philanthrcipic  labors,  conferred  such  signal  benefits  on  the  iDsoni*. 
dill  some  disservice  to  medical  jurisprudence  when  In-  limt  tie 
weight  of  his  authority  to  this  ductriue,  and  maintained  that 
"persons  of  common  sense,  converuaut  with  thoworld^and  hav- 
ing a  practical  knowledge  of  mankind,  br^mght  into  11"  nee 
of  a  lunatic,  would  in  a  short  time  find  out  whether  he  \  las 
not  capable  of  managing  his  own  affairs  " ;  and  the  late  Sir  IipnJ«» 
min  Brodie  erred,  I  think,  still  more  grievously  when  he  Raid: 
"  It  is  a  great  mistake  to  suppose  that  this  is  a  question  (un.Houiid* 
ness  of  mind)  which  can  be  determined  only  by  medical  practition* 
era.  Any  one  of  common  sense,  and  having  a  fair  knowledge  of 
human  nature,  who  will  give  it  due  consideration,  is  comjK'tent 
to  form  an  opinion  on  it ;  and  it  belongs  fully  as  much  to  those 
whose  office  it  is  to  administer  the  law  as  it  does  to  the  medical 
profession." 

Now,  it  may  be  admitted  that  there  was  a  time  wh*  "'  al 

science  was  in  its  infancy,  when  the  functions  of  the  >  -.re 

unknown,  and  when  only  metaphysical  explanations  of  iiuftnity 
were  attempted,  at  which  the  exist-ence  of  insfinity  in  any  givo-n 
case  might  have  been  as  correctly  determined  by  plain,  uutmphls* 
ticated  men  as  by  pretentious  empirics.  Further,  it  may  be  gnuiW 
ed  that  there  are  an  immense  number  of  cases  of  insanity  in  which 
tlie  symptoms  of  the  disease  are  so  obvious  and  external,  that  spe- 
cial skill,  although  requisite  to  interpret  these  sjTnptonis,  explain 
their  causes,  predict  their  results,  and  prescribe  treatment,  is  not 
necessary  to  their  identification.  But,  beyond  all  this,  there  are, 
it  must  lie  niaintainetl,  cases  of  insanity  of  so  obscure  and  subtle  a 
nature  that  they  can  only  be  properly  identified  by  tho.se  who 
have  mmie  themselves  intimately  acquainted  with  the  fuuctioa* 
of  the  nervous  system  in  health  and  disease,  and  who  have  by  ex- 
perience come  to  ayjpreciat^  the  significance  of  combinations  of 
mentftl  phenomena  and  of  concomitant  bodily  variations,  which 
would  ajjpear  meaningless  to  the  uninitiated. 

Tl»e  fact  is,  that  j)ractical]y  the  utility  of  expert  testimony  ia 
insanity  is  acknowledged,  and  it  is  difficult  to  understand  how  it 
could  bo  otherwise,  for  all  who  liave  made  only  a  superficial  study 
of  mental  diseases  must  perceive  that  there  are  in  them  little  signs 
and  symptoms,  perversions  of  thought  and  dt^rangcmcnta  of  1»od- 
ily  functions,  whioli  would  altogether  escape  the  notifp  of  .  .-vnj* 
mon  sense,  but  warrant  an  expert,  founding  on  his  exj"  in 

pi'  'ig  that  the  will  is  reduced  to  ii-  v.  and  tluit  the 

lui  .11  not  control  himself.     There  i^  !"g  in  th**  np- 

I)earance,  manner,  and  mode  of  expression  of  lunaticB  of  variooA 

classes  which  wor.' '      ~  -    ---ed  by  common  '     *   ' 

characteristic  to  tl  hu  armutome^l  \  ,, 

narrowly.    There  are  stylea  of  morbid  thought  which  con 
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imulated.  There  are  latent  or  concealed  delusions  which  sta.rt 
nto  view  when  the  appropriate  spring  is  touched.  There  is  the 
utier  in  disorder  of  dissolution  whicli  can  not  be  imitated.  There 
VK  txijes  of  delusions  and  hallucinations  which  are  easily  recog- 
QXied.  And,  above  all,  there  are  physical  signs  of  disorder  of  the 
limin  and  nervous  system  which  correspond  with  certain  stages 
in  the  d^radation  of  will-puwer. 

To  the  expert  witness  in  cases  of  insanity  and  crime  these 
questions  should,  it  seems  to  me,  be  p\it :  Was  the  prisoner  insane 
at  the  time  when  he  committed  the  act  of  which  he  is  accused  J* 
Was  his  insanity  of  such  a  nature  and  degree  as  to  deprive  him 
of  control  over  his  conduct  ?  What  are  the  grounds  upon  which 
you  h»Te  formed  these  opinions  ?  It  would  then  remain  for  tho 
jury,  aided  by  the  judge,  and  with  the  assistance  of  other  experts 
if  necessary,  to  decide  on  the  validity  of  the  grounds  stated  and 
im  the  weight  to  be  attached  to  the  opinions  expressed. 

Ei]>ert  testimony,  to  be  of  the  highest  value,  ought  of  course 

t«3  be  founded  on  an  examination,  or,  better  still,  on  repeated  ex- 

ktions,  of  the  accused,  made  as  soon  as  possible  after  the  i>er- 

tion  of  the  crime.    But  insanity  is  a  chronic  disease;  and 

rhen  the  ex|>ert  has  not  seen  the  alleged  lunatic  until  some 

after  his  crime,  he  may  still  be  able  to  say  whether  in  the 

of  a  disease  still  existing,  or  of  tho  recent  existence  of 

Ucfa  there  are  traces,  such  a  criminal  act  was  likely  to  crop  up 

^I)a^t  and  parcel  of  the  disease;  and  whether  it  is  consistent 

bis  exf>erionce  and  with  the  history  of  the  act  that  tho  ac- 

^  eiMd  could  not  help  it.    When  the  crime  was  committed  during 

•  tMBpiimry  paroxysm  of  madness  or  during  an  attack  from  which 

WBOTwy  ha«  taknn  place  before  the  examination  has  been  ordered. 

it  aajr  still  be  possible  for  an  expert  to  say  whether  the  symptoms 

^tKribed  to  him  form  a  true  picture  of  mental  disease  or  are  only 

••jwrious  copy,  and  whether  any  wreckage  still  marks  the  course 

M  a Berre-storm.    Sometimes  it  will  be  impossible  for  au  exi)ert 

toniilci*  op  his  mind  either  one  way  or  the  other,  and  then  it  is 

V  plninly  to  say  so. 

'.  T  I,   v..  a  practical  suggestion  to  offer  which  would, 

m-e  to  believe,  do  more  to  reconcile  the  great 

i       and  medicine  on  the  questions  at  issue  between 

=  inity  and  crime  than  any  prolongation  of 

I  letiraes  highly  spiced  logomachies  in  which 

•  I  in  the  past. 

.   .-  a  series  of  skilled  and  sustained  obperva- 

wlio  have  escaped  punishment  on  the  plea  of 

'"?tent  and  unbiased  authorities,  conche<l  in 

_-    1  of  the  people,  and  published  from  time  to 

1  order  that  such  a  series  of  observations 


pursued,  I  would  pr<.)po8t)  the  ftp|M)intmeut  of  a  committee  or  coin- 
mission,  composed  iii  equul  pjirts  of  lawyers  and  medical  men, 
whose  duty  it  should  be  to  visit  thu  fisylums  as  often  as  iiujy 
might  deem  expedient,  to  examine  individually  all  pntionto  d«>- 
taiued  there  who  liave  been  charged  with  munlor,  «iid  ttl»o  the 
oflic(?r3  of  the  asylums,  and  their  case-books  and  registers,  and  to 
report  annually  ou  the  mental  condition  of  every  such  patient, 
with  special  reference  to  the  circumstances  of  the  crime  of  which 
ho  or  she  was  accused,  and  the  evidence  adiluced  at  his  or  bw 
trial,  adding  such  remarks  ou  the  relations  of  insanity  and  crinMN 
and  such  recommentlations  for  alterations  of  the  law,  as  their  ifls- 
perience  may  suggest  to  them. 

Looking  forward  to  such  reports,  the  faithful  scientific  witnan 
would  speak  with  coufidonce,  assured  that  his  evidence,  althougli 
it  might  appear  strained  at  the  time,  would  be  contirmt:^]  by 
events;  while  the  pseudo-scientific  witness,  if  there  be  any  such, 
who  is  led  into  the  box  by  a  thirst  for  notoriety  or  a  spurioua  phi- 
lanthropy, would  pause  before  committing  himself  to  statements 
which  might  rise  up  in  judgment  against  him  in  a  very  dam- 
aging and  persistent  way.  And  there  c^n  be  no  impropriety  in 
alleging  that  such  reports  would  ultimately  prove  useful  to  judgai 
and  counsel 

Beyond  this,  the  deliberations  of  such  a  commission  would 
conduce  in  some  degree  to  an  iigreement  between  lawyers  and 
doctors  on  the  question  of  insanity  and  crime.  It  is  in  the  atmos- 
phere of  the  courts  of  law  that  differences  between  them  spring 
up,  differences  which  in  private  conference  speedily  dwindle  away. 
It  is  about  theoretical  definitions  and  verbal  distinctions  that  they 
contend  ;  and  wherever  they  are  brought  together  in  actual  con- 
tact over  a  case  anywhere  save  in  a  court  of  law,  the  lawyers  with 
striking  ai)titude  adopt  the  scientific  standpoinf,  and  harinuny 
results. — the  Lancet. 
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Bt  I'Bor.  W.  K.  BK00K8, 
or  ^oiiXB  uorsiKa  cmrmiuTY. 


r  three  years  the  world  will  onite  in  celebrating  the  four  hun-1 
dredth  anniversary  of  what,  from  our  ptiini  of  view,  is  the! 
gniiidest  and  most  important  event  in  liistory,  the  Innding  of  (Jo-i 
lumbus;  but  in  onr  consciousness  of  its  profound  -  ire  I 

wenot  in  danger  of  forgetting  that  the  Spaniard.««fi'. ..uer- 

ica  in  th»'  way  that  j»irnt««5  dist^jvor  a  vessel  with  a  helpless  cntw  ?  ' 

\V'  ,no  can  doubt  that  the  world,  as  a  whole,  ban 

benetn    ..    ..  i>.-  is  reason  to  qutistion  whether  any  of  ilm 
which  Columbus  himself  diiscoverod  liavo  prnfiteil  by  the  cluui| 
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L»  almoBt  completely  in  a  state  of  revolting'  and  hopeless 
5ry,  and  recent  writers  aasert  that  Jamaica  is  rapidly  trav- 
thi«  tianui  road.     The  condition  of  Cuba  is  by  no  moans  en- 
igiug  to  her  friends ;  and  in  the  Bahamas,  abandoned  home- 
Is,  <-o8tly  villas  tumbling  to  ruins,  roofless  walls,  and  fields 
plantations  converted  into  tropical  jungles,  testify  to  any- 
but  prosperity.     The  population  of   the   Bahamas  is  less 
ithan  it  wiis  on  the  day  Columbus  landed,  and  it  is  not 

ig. 

[e  found  the  Bahamas  in  the  possession  of  a  prosperous  and 

'le  who  called  the  islands  the  Lucayas,  and  themselves 

Twelve  years  afterward  every  soul  of  this  population 

lore  than  forty  thousand  men,  women,  and  children  had  per- 

9d  in  a  strange  land  under  the  lash  of  the  slave-driver;  the 

racy  was  blotted  off  the  face  of  the  earth,  and  the  only  impression 

:h  lias  been  left  upon  our  civilization  by  those  who  first  wel- 

it  t4»  this  continent  is  a  single  word,  which,  together  with 

luxurious  article  it  designates,  has  spread  over  the  whole 

1j.    The  Ceboynas  gave  us  the  hammock,  and  this  one  Lucayan 

is  their  only  monument. 

fowhepe  in  all  the  black  pages  of  history  is  there  a  darker 

IimIv  than  theirs;  and  while  it  is  eminently  proper  that  we 

lid  pay  all  homage  to  the  transcendent  genius  and  noble  na- 

of  the  great  admiral,  and  that  we  should  celebrate  with  all 

id  pride  the  miraculous  growth  of  our  own  civilization, 

I  not  also  become  uh  to  commemorate  in  some  way,  at  the 

time,  the  story  of  the  unhappy  and  forgotten  Ceboynas,  to 

^m  the  discovery  had  a  still  more  profound  significance  ? 

[ow  intensely  interesting,  just  at  present,  is  any  addition  to 

•knowledge  of  the  other  party  to  the  transaction  !    The  writer 

f  recently  spent  two  seasons  in  zoological  research  in  the  Baha- 

[slands,  and  has  been  able  to  learn  a  few  facts,  which  are  new 

le  science  of  anthropology,  relating  to  the  bodily  structure  of 

long-lost  Ceboynas,  and  thus  to  contribute  toward  the  per- 

kation  of  their  memory. 

-  not  much  intrinsic  interest  in  a  few  fragments  of  hu- 

but  the  Ceboyna  skull  which  stands  upon  my  table  as 

ite  jfives  life  and  vivid  reality  to  the  familiar  story  in  the 

r  of  my  school  history,  and  calls  ;jp  in  all  its  details 

t}  ag  clearness  the  drama  of  the  Bahama  Islands. 

[■««  nitjtit  ftf  us  these  islands  are  little  more  than  dots  upon  the 

but,  smftll  and  sterile  and  unimportant  as  they   are.  they 

otiM  of  the  fairest  landscaj)es  upon  earth,  for  they  present  all 

\\lii<'}i  are  most  favorable  for  intensity  of  color  of 

i.;id  i«ky.    Under  the  combined  influence  of  white 

foil,  intontw  sunlight,  and  perfect  purity  of  air  and  water,  they 
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glow  with  the  sparkling  colors  of  jewels.  Tlie  hoi  ftjr  ia  loaded 
with  moisture  to  the  saturation-point,  like  that  i»f  Ihe-  <!•  'y 

recesses  of  ft  rocky  glen  on  the  edge  of  ti  wuttrfiill ;  but  1 1 .  jis 

are  also  as  wind-swept  as  a  mountain-top,  and  the  air  is  abHolati<ly 
pure,  for  the  ocean  breeze  brings  with  it  no  smoke  uor<lu)it.no 
pollen  nor  vegetable  refuse,  nor  anything  whatever  except  jiun*, 
moist,  warm  air.  As  the  saturated  sea-breeze  blows  over  the 
thou.sand  islands  of  the  archipelago,  the  slight  diflFerence  between 
the  teni])erature  of  the  changeless  ocean  and  that  of  the  variable 
land,  which  heats  rjuickly  in  the  daytime  and  cools  quickly  at 
night,  manifests  itself  by  the  formation  of  great,  snow-white  V>(uik8 
of  summer  clouds  which  are  as  characteristic  of  the  Bahama  hori- 
zon as  the  water  itself  or  the  deep,  pure  blue  of  the  sky  butwi<«D 
the  clouds. 

The  islanrls  stand  on  the  extreme  edge  of  a  submerged  abyse 
where  the  surface  falls  as  suddenly  and  to  as  great  a  depth  u» 
it  does  from  the  summit  of  the  Andes,  and  the  unfatliomable  wa- 
ter of  mid-ocean  is  only  a  few  miles  away.  Some  of  the  <Hi^ 
islands  are  only  two  miles  or  so  from  water  more  than  two  milAS 
deep,  and  the  currents  which  sweep  through  the  sounds  ami 
around  the  islands  at  each  turn  of  the  tide  are  absolutely  pun*, 
and  they  have  the  intense  color  which  is  foun«l  in  mid-ocean,  or 
tlje  melted  ice  of  glacial  lakes,  or  in  the  center  of  the  rocky  bofiiti 
of  Lake  SuiK'rior.  In  great  depths  this  color  is  a  pure,  \nvid  sap- 
phire blue,  darker  but  more  transparent  than  the  blue  of  tb« 
sky.  In  the  shallow  sounds,  where  the  intense  sunlight  is  re* 
tlected  back  fmm  the  chalky  lK)ttom,  it  glows  like  a  surface  of 
beryl  with  an  intense  green  lustre  totally  unlike  anything  wbirh 
is  met  with  in  other  waters,  although  the  center  of  the  1^' 
shoe  at  Niagara  would  be  very  similar  if  it  ])lunge<l  over  a  IfUge 
of  white  marble  under  the  light  of  a  tr<jpii:al  sun.  All  thb^e 
influences  combine  to  give  a  degree  of  intensity  and  vivicUiMB 
which  can  not  exist  in  a  continent  to  all  the  colors  of  a  landscape 
which  is  wrapped  in  perpetual  spring.  Under  their  dome  of 
bine  sky  and  snowy  clouds  the  Isles  of  June,  in  their  sotting  oC 
sapphire,  are  buried  under  a  mantle  of  verdure  so  dense  and  lux- 
uriant that  the  vegetation  thrives  as  if  in  a  hot-house,  and,  aban* 
dotjintc  the  rocky  and  sterile  ground  and  contenting  themselves 
with  the  wurm,  moist  sea-breeze,  not  only  the  mosses  and  ferns 
and  orchids  and  bromeliwla,  but  large  trees  as  well,  grow  tiw 
above  tier,    "     '  ■  'i    other's  heads  in  tl  "  lo 

escjiiH}  thi'  -  ■■•  ;ut'l  to  ohtnin  nir  it 

and  Mtnnding-room. 

eni  I'l  after  the  changelt«8  mont>ton\  ,a 

and  oil  the  aiudotius  of  bis  long  vuyugu  into  unknown  wnuirs,  bo 
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«liould  have  been  most  profoundly  impressed  by  its  beauty,  for  no- 
v'  lu  we  find  a  fairer  land  than  thcHO  Isles  of  June. 

T  ^         j]ttttiuns  incident  upon  his  arrival  loft  him  little 

time  for  writing,  but  he  faithfully  jotted  down  day  by  day  in  his 
L ._  '  '  lu  abort,  >  i  ntcnces  which  even  now  are  full  of  graph- 
it  -;.  the  iui]  s  which  were  still  fresh  upon  him.  The 
UnitiMl  Stiites  Coast  Survey  has  recently  done  goo<l  service  to  his- 
tory by  tho  publication  of  an  English  translation  of  this  rare  and 
almost  unknown  dixiument,  and  the  extracts  in  this  paper  are  from 
this  translation.  After  he  set  sail  on  the  second  day,  he  says  that 
he  saw  so  many  islands  that  ho  could  not  decide  to  which  one  he 
should  go  first,  and  the  men  he  had  taken  told  him  by  signs  that 
they  were  innumerable.  On  tho  fiftli  day  he  writes  of  the  island 
which  he  named  Isabella :  "  There  was  in  it  twelve  leagues,  as 
far  a«  a  cape  which  I  called  Cape  Beautiful,  which  is  in  the  west, 
and  8o  it  is  beautiful,  round,  and  very  deep  and  free  from  shoals : 
at  first  it  is  rocky  and  low,  but  farther  in  it  is  a  sandy  beach,  as 
it  is  along  most  of  our  coast.  The  island  is  the  most  beautiful 
thing  I  have  seen;  if  the  others  are  very  beautiful,  this  is  still 
more  so ;  it  has  many  trees,  very  green  and  very  large,  and  this 
land  is  higher  than  that  of  the  other  islands  I  have  discovered, 
although  it  can  not  be  called  mountainous.  Yet  gentle  hills 
enhance  with  their  contrasts  tho  beauty  of  the  plain,  and  there 
apiHVirs  to  be  much  water  in  the  middle  of  the  island.  Northeast 
of  thia  cape  there  is  an  extensive  promontory,  and  there  are  many 
groves  very  thick  and  very  large.  I  washed  to  anchor  off  it  in  order 
to  land,  and  vi.sit  so  handsome  a  spot,  but  it  was  shallow  and  I 
could  not  anchor,  except  far  from  land,  and  the  wind  was  very 
favorablis  to  come  to  this  cape,  whore  I  am  now  anchored,  and 
whicli  I  have  called  the  Cape  Beautiful  because  it  is  so;  and  so  I 
did  not  anch(jr  oflF  that  promontory,  because  I  saw  this  cape  so 
green  and  so  beautiful,  as  are  all  the  other  things  and  lands  of 
ih  ■  ' mds,  so  that  I  do  not  know  to  which  to  go  first,  nor  do 
li.  _'row  tired  with  looking  at  such  beautiful  verdure;  and 
whvu  I  reaclu«d  this  cape  the  o<]or  came  so  good  and  sweet  from 
flowen*  or  tretfs  on  the  land,  that  it  was  the  sweetest  thing  in  the 
world." 

Of  tho  Island  of  Femandina,  he  says  (October  IGth) :  "The 
iitland  is  very  green  and  level,  and  exceedingly  fertile.  ...  I  saw 
many  trees  whose  shape  was  very  different  from  ours,  and  many 
i>r  Ahich  had  branches  of  many  kinds, although  all  growing 

fi  ■   trunk,  and   one  branch  of  one  kind  and  another  of 

another  kind,  and  so  different  that  the  diversity  of  the  kinds  is 
tl  '    •    ■     I'ler  of  the  world — for  instance,  one  branch  had 

1.  if  cane,  and  another  like  those  of  a  mastic :  and 

thtui  on  a  single  tree  there  were  five  or  six  of  these  kinds,  and  all 
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so  different;  nor  can  it  be  said  that  they  hare  been  grafted, 
because  these  trees  grow  -wild  in  the  field  and  nobody  caraa  for 
them. 

"  The  fishes  here  are  so  different  from  ours  that  it  is  a  woiidiT. 
Some  hxik  like  cocks  of  the  finest  colors  in  the  world, bluo,  yellow, 
red,  and  all  colors,  and  others  variegated  in  a  thousand  fa^hioiui: 
their  different  hues  being  so  exfiuisite  that  nobc»dy  can  contotU' 
plate  them  without  wondering,  and  feeling  great  delight  in  seeing 
them.  There  are  also  whales  her*^ :  luit  on  shon«  I  saw  n<-  b*'.'i«tK 
whatever,  save  parrots  and  lizards." 

Columbus  found  all  these  islands  much  iunri<  thickly  luluiiaUHl 
than  they  are  to-day,  by  a  race  of  people  who  calletl  thi-mselves 
CebojTias,  although  his  misconception  as  to  the  uatare  of  his  tU«- 
covery  led  him  to  bestow  on  them  the  name  by  which  all  thr  ab- 
original inhabitants  of  this  continent  are  now  known. 

As  they  had  very  few  artificial  wants,  and  were  able  to  lire 
without  forethought  or  care  in  a  land  which  knows  no  change  of 
seasons,  where  the  harvest  ripens  without  attention,  and  a  templ- 
ing tiah  for  the  day's  dinner  can  be  picked  out  and  speared  as  if  it 
floated  in  the  clear  water  of  an  aquarium,  they  were  totally  igii<^ 
rant  of  much  that  the  Spaniards  regarded  as  essential  for  mail, 
and  Columbus,  mistaking  simplicity  for  destitution,  makes  th<» 
entry  in  his  log-book  that  hu  "thought  them  to  be  a  very  poor 
people."  It  is  true  that,  except  for  the  "one  who  wore  in  his  nose 
a  piece  of  gold  of  the  size  of  half  a  castellano,  on  which  wi«ro 
letters,"  he  found  no  indications  of  the  wealth  of  India  ;  but  before 
he  had  lieen  a  week  in  the  New  World  he  discovered  three  luxuries 
which  have  been  warmly  welcomed  by  the  whole  civilized  world. 

On  the  third  day  he  enters  in  his  log  that  *'  the  men  I  sent  for 
water  told  me  that  the  houses  were  well  swept  and  perfectly  chvin, 
and  that  their  bed.s  and  coverings  looked  like  cotton  nets,  which 
they  calle<l  hamacas  ";  and  within  a  few  days,  as  he  extende<I  hin 
explorations  to  the  neighboring  Antilles,  lie  met  with  cigar*  and 
chocolate.  Poor  the  Ceboynas  might  be  in  the  matter  of  useleos 
clothing  and  arms,  but  a  race  which  could  doze  idly  in  hanunucki^ 
under  the  blue  sky,  in  the  warm  sea-breeze,  iilly  i»ulTing  their 
Havanii  cigars,  as  they  gJizetl  rmt  on  to  the  tliisliing  water  and 
waited  for  their  crops  to  ripen,  were  not  coinplet*»ly  destitute  and 
aqaaliil,  Civilize<l  man  might  well  covet  even  a  harder  life  than 
tlutt  of  the  nativ«>«  of  the  lovely  Lucayau  Islands  before  (he  Ai»- 
eovery,  but  every  scho«^l-b«^y  knows  the  rude  awakening  which 
the  peaceful  Ceboynns*  « • '>-'l. 

Two  veant  a^'o  I  n                      "litflit^t  of  a  lontr  emise,  iu  Uie 
8c): 
sol:  _  _     

and  Uiu  gentlu  but  mifalling  broiae  buro  me  un  day  after  dAy, 


le  new  beautieis  rose  up  and  unfolded  themselves  before  me  as 
Ihe  islandfl  1  liad  passed  dropped  down  toward  the  horizon  behind 
me  and  fatled  away,  until  there  stole  over  me  the  feeling  that  the 
whole  might  be  some  fa.iry  landscape  traced  by  fancy  in  the  sum- 
mer clouds,  and  that  if  I  closed  my  eyes  for  a  minute  I  might 
find  it  all  dissolving  into  air. 

As  I  passed  the  little  inlets,  with  their  lines  of  white  breakers, 
and  iMjyoncl  thorn  the  dix^p  blue  of  the  open  ocean  fading  in  the 
distance  into  the  lighter  blue  of  the  sky ;  or,  as  I  leaned  over  the 
rail  while  the  vessel  slipped  on  as  if  it  were  hung  in  mid-air;  as  I 
\v  '  '  '■]\r  gaudy  tishos  darting  over  the  white  sand  many  fath- 
oii  w,  or  caught  glimpsea  into  the  deep  dark  caves  between 

tho  great,  dome-like  coral-heads  which  swept  up  in  smooth  curves 
from  the  depths  almost  t«  the  surface,  anfl  overhung  cool  grott^oes 
hung  with  gorgeous  anemones  and  sea-fans  and  sea-feathers, 
among  which  innumerable  animals  in  an  endless  diversity  of 
strange  forma  could  be  dimly  seen  as  the  vessel  slijjped  by ;  as  1 
drifl.ed  on  day  after  day,  and  passed  one  charming  sjiot  after 
unotJier,  only  to  find  still  more  beauty  beyond,  I  could  not  escape 
the  tliought  that  in  this  enchanted  land  of  beauty  which  no  brush 
Cfjuld  paint,  where  every  prospect  pleases,  man  has  been  unuttera- 
bly vile,  and  this  not  the  heathen  in  his  blindness,  but  the  con- 
queror who,  as  old  Bernal  Diaz  quaintly  but  frankly  puts  it, 
"Took  his  life  in  his  hand  that  he  might  give  light  to  them  who 

in  darkness,  and  satisfy  the  thirst  for  gold  which  all  men  feel." 

Leaa  than  fifteen  years  after  the  discovery  the  forty  thousand 
Ceboynas  were  gone,  and  the  Lucayas  were  left  desolate.  For 
ne.irly  two  hundred  years  every  one  of  these  thousands  of  lovely 
isIandR  was  abandoned  to  the  parrots  and  lizards,  and,  excejjt  for 
the  visits  of  Ponce  de  Leon,  in  his  search  for  the  magic  fountain, 
id  an  occasional  English  sailor,  no  boat  moved  through  these  quiet 

nds;  until  at  last  the  peaceful  islanders  who,  as  Coumbus 
writ««  t^>  Qui't-n  Is:ibeIlH,  were  the  best  pe<:»ple  on  earth,  and  lovetl 
their  neighbors  as  themselves,  were  replaced  by  a  new  poi>ulation, 
and  the  banner  of  the  Jolly  Rodger  gathered  here,  from  the  ports 
iif  Eiirope,  the  worst  human  sctim  which  civilization  has  ever 
produceiL  Who  could  cruise  throngh  thiseartlily  jiaradiso  without 
meditating  upon  the  fruit  of  our  civilization  as  it  has  here  devel- 
oped itself  ? 

While  Columbus  had  none  of  the  vices  of  lesser  men,  he  felt 
bound  ti»  fulfill  his  promise  to  enrich  those  who  had  aided  him ; 
and  on  his  first  Sunday,  October  14th.  only  two  ilays  after  his 
landini;.  the  gentle  influences  of  the  Sabbath  in  this  strange  and 
It'  '   land  moved  him  to  commit  his  impressions  to  writing, 

ai.  ..  .  ...ic  his  pen  overflows  with  the  delights  of  the  New  W^)rld 

mnd  the  luvellnesa  of  tho  people,  he  enters  in  his  log  that  he  is 


^ 


keeping  a  keen  vratcli  for  a  place  to  build  a  fort ;  for,  he  says, "  In- 
asniucli  as  tlie  people  are  perfectly  defenseless,  and  totally  tmac- 
quainted  with  arms,  a  furce  of  fifty  men  could  keep  tliem  captire 
in  their  own  island  and  make  them  do  whatever  might  Ix-  de- 
sired," in  case  the  king  might  not  wish  them  all  taken  to  Sjuiin  m 

VGS. 

As  he  found  no  gold,  except  the  noae-omament,  worth  aboat 
a  dollar  and  a  half,  which  the  owner  refused  to  barter  for  glaw 
Leads,  Columbus  soon  left  the  Lucayas,  and  Un'  a  few  years  they 
were  forgotten.  By  an  accident  hardly  less  probable  than  i\n- 
discovery  of  a  new  world,  he  soon  actually  found  rich  gold- 
mines in  Hayti;  and  for  a  time  the  S])aniard8  forgfjt  their  de- 
sire to  give  light  to  them  who  sit  in  darkness,  in  their  eager- 
ness to  slake  their  thirst  for  gold.  They  did  not,  however,  ti>rg^\ 
the  cotton  nets  of  the  Ceboynas,  and  they  soon  discovered,  as  all 
white  men  in  the  tropics  do,  that  it  is  much  easier  to  lie  in  a  hnta- 
m(M^k  puffing  a  cigar,  and  to  si})  chocolate  as  tb' 
to  dig  for  gold,  and  they  then  bethought  them-' 
to  enlighten  the  darkness  of  the  heathen  native-s  of  the  Lncoyaa. 

The  king  at  once  perceived  the  importance  of  briii.  '       *' 
people  under  Christian  influences,  and  in  15(ift,  or  less  i 
years  after  the  discovery,  ho  issued  an  order  for  tlie  <' 
of  the  whole  populatitm  of  the  Lucayas  to  New  Spa 
work  of  conversion  wtis  at  once  vigorously  instituted  v, 
of  blood-hounds. 

For  a  time  the  Spaniards  seem  to  have  regarded  tb"   \ii«nl,^ 
as  an  inexhaustible  slave-quarry,  and  to  have  thought 
to  replenish   their  exhausted  stock  of  slaves  thau    (■ 
those  they  had.    They  soon  found,  however,  that  it  ^' 
easy  as  Columbus  had  thought  to  make  the  Ceboynas  "  do  wbai* 
ever  might  be  desired";  and  while  the  poojile  who  .     ' 
laltored  ff.ir  themselves  were  powerless  to  escape  shi 
resisted  to  the  death  all  the  efforts  of  the  Sjianiards  to  prollt  by 
their  labor. 

So  relentless  were  the  conquerors,  and  so  determined  and  hope- 
less the  captives,  that  the  unhappy  slaves  pf;risbed  by  wl^ 
in  the  mines  of  Hayti,  under  the  lashes  of  their  driver.**  aj..,  .l- 
steel  swords  which  were  often  broken  over  their  obslitnite  ht^ads; 
and  even  now  the  min<l  recoils  from  the  enntemplalitm  uf  the  few 
facts  regarding  tb*"  f-.itfuf  ilw  T.in-.ivmm  «ln'f}i  bivti.rv  b/i^  tirf. 
aervwL 

.>! 
oi.  n- 

dred  Lui^yau  slaves,  hod  lutw  than  thirty  loft  nliv> 
tir      -'  ■     .'     truetion    '  le  good  by  f'     ' 

tl  I-  Boon  I  L    All  the 
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latf,  and  th«  Lacayan  race  was  as  if  it  had  never  Ix-en.  The  ham- 
mock, the  first  gift  of  the  New  World  to  civilization,  is  their  only 
niuii anient,  and  the  word  the  sole  remnant  of  their  language. 

Columbus  says  that,  on  Saturday,  October  13th,  the  second  day, 
*'  A  great  crowd  came,  each  bringing  something,  giving  thanks 
t-  '',  '  1  nd  entreating  or  beseeching  us  to  land.  We  understood 
ti  asked  us  if  we  had  come  down  from  heaven";  and  be- 

fore the  children,  who  wore  led  to  the  beach  to  weloome  the  celes- 
tial \'isitors  who  had  been  borne  to  them  on  white  wings  out  of 
the  blue  dome  which  bounded  their  world,  had  grown  to  man- 
hood, they  perished,  with  all  their  race,  in  a  foreign  land. 

Where  shall  we  find  a  sadder  story  than  this  ?  The  evil  was 
done  long  ago ;  there  is  now  no  remedy ;  but  as  the  recollection 
thrills  our  pulse,  and  our  generous  sympathies  are  awakened,  how 
eagerly  «li)  we  ask  the  question :  "  What  manner  of  men  wei'e  the 
Lnoayans  ?    What  were  they  like  ?" 

These  questions  I  am  now  able  to  answer,  at  least  imperfectly, 


ant)  the  skull  which  is  here  figured  once  belongetl  to  a  jjerson  who 
may  pos.«iibly  have  b«>en  among  those  who  welcomed  Columbus. 

Like  all  coral  i.slands,  the  Bahamas  abound  in  caves,  and  these 
wer»'  ni*»'<l  in  some  way  by  the  Cfboyuas,  |»f'rliap8  as  burial-plac^^s, 
I'  IS  refuges  fnjm  the  bluod-hounds  of  the  Spaniards.    The 

11  lO.se  caves  consists  of  red  clay,  rich  in  phosphates  and  of 

c-  wd  vtiluo,  and  within  recent  years  it  has  been  removed 
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from  most  of  them  and  sold.  During  the  excavations  many  bn* 
man  bonos  and  other  relics  were  found,  but  they  Attracted  IHtte 

interest,  and  niost  of  thfm  with  destroyed.  1  learnnl.  huWov^T, 
during  a  recent  visit  to  the  islandsi,  that  a  few  of  tlie  boiars  luiil 
found  their  way  into  the  hands  of  thoughtful  and  intclligont  per- 
sons, aud  had  thus  been  pireserve*!.  Their  custodians  at  once  ap- 
preciated my  <lesire  to  study  them,  aud  generously  placed  thi'in 
at  my  service  for  this  purf>ose,  .so  that  I  was  able  to  (ibtain  noles 
for  a  pretty  complete  anthropological  dt'srri])tion  of  the  Ceboynas. 
The  wife  of  the  governor  of  the  colouy,  Mrs.  Blake,  a  most  entha- 
siiwtio  aud  able   naturalist,  whose  contributions  to  s>  ire 

well  known,  had  herself  explored  one  of  the  caves — an  *k- 

ing  which  caJls  for  energy  and  endurance  quite  incomprehensible 
to  any  one  who  has  never  attempted  exploration  in  the  tropicu. 
She  ha<l  found  fragments  of  several  skeletons  in  the  cave,  and  she 
placed  them  all  in  my  hands  as  soon  as  I  expressed  a  wish  to  study 
them.  Dr.  J.  C.  Alberry,  a  Nassau  physician,  was  equally  generous 
with  a  female  hkull  in  perfect  preservation,  which  he  had  in  hia 
oflBce,  and  both  he  and  Mrs.  Blake  afterward  authorized  me  to  de- 
posit these  relics  of  a  lost  and  almost  unknown  race  in  one  of  our 
great  anthropolog^ical  collections.  The  Niissau  Public  Library  con- 
tjiiris  two  nmle  skulls  which  the  trustees  kindly  permitted  mO  Id 
draw  ond  measure. 

As  the  result  of  my  examination  of  this  material,  I  am  nonr 
able  to  state  that  the  Lucayans  wen?  larije  pe<i|  '       "'  jual  hi 

size  aud  stature  to  the  average  European,  ami  ^  uir  aod 

heavy.  The  bones,  especially  those  of  the  skolis.  are  very  thick. 
firm,  and  hea\'y,  with  asurface  almost  as  dense  and  v  '■  *  -  -  ry. 
Aft«"r  examining  the  skulls,  it  is  easy  to  credit  the  isA 

the  8ti«el  swords  of  the  Spaniards  were  often  brtiken  over  the  liard 
hivids  of  the  Lucayans.  The  brain  was  large,  and  the  iv  •>"••=»«■  uf 
the  cranium  is  alxmt  equal  to  that  of  an  average  Caucii  ll; 

bii'  and  til  iW- 

m"  :^    .       -  LUe  outliii:       :  '-..'.  ^  . .  i^  i.a.     i-'ue 

of  tbo  softness  and  delicacy  which  characterize  those  of  m«tre 
civ-       '  '  ' 

sl-  . 

large  ami  angular.    The  cheek-bones  are  broftd  and  high,  and  tiw 

jaws  Y'-  •■•'■- 

Th  in  y<ro]v>r^io?i  tr>  their  length, 

and  they  nri'  n  .  of 

all  known  hu 
nine  leutht*  of  thi' 
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obovo  tho  eyee.  This  flattening  was  practiced  to  such  a  degree 
that  tho  bones  of  tho  child's  skull  were  often  broken  by  the  press- 
ure of  the  b.v  ?  ^  and  two  out  of  the  four  skulls  had  false 
joints,  which  .  'u  bo  the  result  of  fracture  producetl  in  this 

way. 

Tlie  type  of  the  rtvco  is  extremely  well  marked,  and,  after  one 

of  the  skulls  had  been  examined,  it  was  easy  to  see  at  a  glance 

that  the  others  belong  to  the  same  people,  and  their  characteristics 

^igreo  closely  with  the  very  short  description  of  the  Ceboynaa 

hich  Columbus  gives. 

In  his  log-book,  October  13th,  he  says:  "At  dawn  many  of 
these  men  came  down  to  the  shore.  All  are,  as  already  said, 
youths  of  good  size  and  very  handsonie ;  their  hair  not  woolly,  but 
loose*  and  coarse  like  horses'  hair.  They  have  broader  heads  and 
forfhead^  than  I  have  ever  seen  in  any  race  of  men,  and  the  eyes 
very  beautiful,  not  small.  None  of  thom  are  black,  but  of  the 
complexion  of  the  inhabitants  of  the  Canaries.  All,  without  ex- 
ception, have  very  straight  limbs,  and  no  bellies,  and  very  well 
formed." 

This  passage,  and  a  few  others  in  his  log-book,  contain  nearly 
all  that  w  known  of  the  race,  for  the  rapidity  with  which  discov- 
fr     '  "        "  \- was  unparalleled ;  and  the  simple  Lucayans 

0-  st  or  attention  after  the  Spaniards  found  the 

liirgo  fertile  islands  of  the  Antilles  and  the  civilization  of  Mexico. 

Wo  know,  however,  that  the  statements  in  the  histories  to  the 
eflfect  that  they  were  naked,  weaponless,  and  without  arts,  are  in- 
cx>lTect^  aa  they  are  based  upon  the  impressions  which  Columbus 
formed  during  his  first  day  among  them. 

It  i«  true  that  the  men  who  welcomed  Columbus  were  naked 
ft'  ■•■ut  weapons,  and  that,  as  they  sat  in  their  canoes,  with 

th.  ..  . ..:!,  black  hair  cut  straight  across  their  low  foreheads  and 

hanging  down  behind  in  a  long  scalp-lock,  with  their  naked  bodies 
pointed,  "some  black  and  some  white  and  some  red,  and  some 
wlutover  they  find,"  they  must  have  seemed  like  thorough  sav- 
ages.     He  soon  found,  however,  that  they  had  gardens  and  neat, 

K -swept  hotises,  and  that  they  knew  how  to  manufacture 
an  cloth,  and  had  such  simple  clothing  as  suits  the  climate. 
Their  large  canoes,  hewed  out  of  the  trunks  of  single  trees,  were 
l&rgo  enough  to  hold  forty  or  fifty  men  each,  and  "  wonderfully 
Irailt  aooonding  to  the  locality,"  and  Columbus  says  they  were 
skillful  boatmen,  paddling  with  wonderful  speed,  and  managing 
them  with  groat  dexterity. 

Fragmenta  of  pottery,  household  utensils  of  carved  wood,  and 
rode  pictorial  carvings  have  been  found  in  the  islands,  and  the 
occaBiianBl  diacovery  of  beautifully  polished  stono  implement* 
proves,  like  the  piece  of  gold  marked  with  letters,  that  they  were 
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ia  commtinication  with  distant  lands,  for  there  is  no  rock,  except 
soft  coral  limestone,  anywhere  in  the  archipelago.  They  knew 
the  direction  and  distance  of  Cuba  and  Hayti,  and  thoy  called  Uie 
lur^^er  island  by  the  name  which  it  still  bears.  Their  language 
was  almost  identical  with  that  spoken  in  these  islands,  and,  while 
they  were  upon  the  extreme  edge  of  the  civilization  of  the  Oulf 
of  Mexico,  they  were  not  entirely  outside  its  influence,  and  lbs 
di-scoverers  were  able  to  use  them  as  interpreters  as  far  away  from 
their  home  as  Campeachy. 

This  is  about  the  sum  total  of  our  knowledge  of  the  Cebay* 
nas,  and  does  not  their  share  in  the  discovery  entitle  them  to  our 
remembrance,  and  hind  us  to  do  what  we  can  before  November  \t, 
1892,  to  preserve  them  from  complete  oblivion  ? 

What  can  we  do  to  perpetuate  their  memory  ?  There  is 
thing  which  would  be  a  most  worthy  and  becoming  testim 
if  it  were  practicable.  The  injury  which  they  have  sustained  is 
past  and  irreparable,  but  if  three  years  hence  we  could  celebrate 
the  institution  of  a  wise,  humane,  and  consistent  method  of  dealiDi; 
with  the  wards  of  our  nation  in  place  of  the  one  which  wa.**  ini- 
tiated when  Columbus  devoted  his  first  Sunday  to  a  search  for  a 
fort,  the  shades  of  the  Ceboynas  might  accept  the  sacrifice. 

What  else  is  there  to  bo  done  ?  Can  we  not  restore  to  the 
the  pretty  word  "  Lucayas  "  as  the  name  for  the  islands  ?  8u 
if  Columbus  has  Columbia  for  his  monument,  the  Lucaytum  are 
entitled  to  the  Lucayas ;  and  while  this  is  only  a  little  thing,  it 
would  be  a  g^raceful  tribute  to  them. 

In  the  little-known  interior  of  the  larger  islands  there  are 
many  caves  which  have  never  been  distTirbed.  Canoes,  stomo  im» 
plemeuts,  carved  utensils,  and  other  articles  have  been  fo\uid  from 
time  to  time  in  the  out-islands,  and,  while  the  articles  have  no 
great  archteological  interest,  the  part  played  by  their  owners  io 
the  events  which  are  so  soon  to  be  commemorated  would  give 
great  value  to  any  now  discoveries. 

The  delightful  climate  and  the  beauty  of  the  landlocked 
soimds  give  to  the  Bahamas  the  greatest  charm  as  acruiian(f- 
ground  ;  and  if  some  yacht -owner  were  to  devote  himself  to 
exploration,  with  a  well-equipped  and  energetic  stjiff  of  earneit 
assistants,  he  might  hope  to  gather  a  collection  of  *  '<.'» 

which,  placed  in  one  of  our  museums,  would  be  a  p<!rui..u.u.,  .in^uu* 
mcnt  to  their  memory. 
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dealing  with  the  two  great  forms  of  local  utterance,  it  will 
be  most  convenient  to  take  them  in  their  historical,  or  at  any 
rate  their  logical,  order.  Whatever  "  native  wood-notes  wild  "  our 
hypothetical  half -human  ancestor  may  have  "  warbled  "  by  way  of 
lore-ditties  before  he  taught  himself  to  speak,  there  is  no  doubt 
that  singing  as  an  art  is  a  later  development  than  articulate  speech, 
without  which,  indeed,  song  would  be  like  a  body  without  a  souL 
I  will,  therefore,  treat  of  speech  first ;  and  it  will  clear  the  grround 
if  I  begin  with  a  definition.  Physiologically,  speech  is  the  power 
of  modifying  vocal  sound  by  breaking  it  up  into  distinct  elements, 
and  molding  it,  if  I  may  say  so,  into  different  forms.  Speech,  in 
this  sense,  is  the  universal  faculty  of  which  the  various  languages 
by  means  of  which  men  hold  converse  with  each  other  are  the 
particular  manifestations.  Speech  is  the  abstract  genus,  language 
the  concrete  species. 

I  am  happy  to  say  it  does  not  fall  within  the  scope  of  my  pres- 
ent purpose  to  discuss  the  origin  of  language,  a  mysterious  prob- 
lem, on  which  the  human  brain  has  exercised  itself  so  much  and 
to  so  litUe  purpose,  that  some  years  ago,  I  believe,  the  French 
Academy  declined  to  receive  any  further  communications  on  the 
salqeci.  The  orig^in  of  the  voice  is  a  different  matter.  The  vocal 
fanetion  is  primarily  a  means  of  expression.  I  see  no  reason  for 
disagreeing  with  Darwin,  when  he  says  that  "  the  primeval  use 
and  means  of  development  of  the  voice  "  was  as  an  instrument  of 
aexnal  attraction.  The  progenitors  of  man,  both  male  and  female, 
are  sapposed  to  have  made  every  effort  to  charm  each  other  by 
melody,  or  what  they  considered  to  bo  such,  and  by  constant 
with  that  object  the  vocal  organs  became  developed.  Dar- 
inclined  to  believe  that,  as  women  have  sweeter  voices 
than  men,  they  were  the  first  to  acquire  musical  powers  in  order 
to  attract  the  other  sex,  by  which  I  suppose  he  means  that  the 
feminine  voice  owes  its  greater  sweetness  to  more  persevering  cult- 
nre  for  parposes  of  flirtation.  I  do  not  know  whether  the  ladies 
of  the  present  day  will  own  this  soft  impeachment,  or  whether 
th^  will  be  flattered  by  the  suggestion  that  their  remote  ances- 
trpMCS  lived  in  a  perpetual  leap-year  of  courtship.  Other  emo- 
tions, however,  besides  the  master  passion  of  love  had  to  be  ex- 
prnrd  .  joy,  anger,  fear,  and  pain  had  all  to  find  utterance,  and 
thenerrous  centers  excited  by  these  various  stimuli  threw  the 
whole  m_n9cnlar  s^istem  into  violent  contractions,  which  in  the 


too 


THE  POPULAR  SCIENCE  MOA'THLY. 


case  of  the  muscles  moving  the  chest  and  the  vocal  cords  nAtanJly 
produced  sound — that  is  to  say,  voice.  These  movements,  at  first 
accidental  and  purposeless,  in  time  became  inseparably  associated 
with  the  emotional  state  giving  rise  to  them,  so  as  to  coincido  with 
it,  and  thus  serve  as  an  index  or  expression  thereof.  From  this 
to  the  voluntary  emission  of  vocal  sounds  is  an  easy  step,  and  it 
is  probable  enough  that  the  character  of  those  sounds  was  prima^ 
rily  due  to  the  "  imitation  and  modification  of  diffen  ■  rtl 

sounds,  the  voices  of  other  animals,  and  man's  own 
criea"  * 

The  mechanism  of  the  voice  is  extremely  simple  m  itv>  ge 
principles,  though  highly  complex  in  its  details.  Fort.unateJ; 
knowledge  of  the  latter  is  not  required  for  the  comprehension,  o 
the  main  facts  relative  to  the  production  of  the  voice,  and  I  shall 
not  further  allude  to  them  here.  Vocal  sound  is  produced  soIaIv 
in  the  larynx,  an  elementary  fact  which  must  be  thoT 
grasped,  as  many  absurd  notions  are  current  even  among  ^  ._ 
who  should  know  better,  such  as  that  the  voice  may  be  prod 
at  the  back  of  the  nose,  in  the  stomacb,  and  tA-  '  ■•. 
larynx  is  a  musical  instrument  of  very  complex  sti :  ,  itarljUc- 

ing  both  of  the  reed  and  the  string  type,  the  former,  however,  dis* 
tinctly  predominating.  It  is  essentially  a  small  chamber  with 
cartilaginous  walls,  which  is  divided  into  an  upper  and  a  lower 
compartment  by  a  sort  of  sliding  floor, or  double  valve,  formed  by 
the  two  vocal  cords.  In  breathing  this  valve  opens,  its  two  lateral 
halves  gliding  wide  apart  from  each  other,  so  as  to  allow  a  broad 
column  of  air  to  pass  through ;  in  speaking  or  singing,  on  the 
other  hand,  the  valve  is  closed,  but  for  a  narrow  rift  along  ita 
middle.  Through  this  small  chink  the  air  escaping  from  the  Inngi 
is  forced  out  gradually  in  a  thin  stream,  which  is  compressed,  ao 
to  speak,  between  the  edges  of  the  cords,  that  form  the  opening 
technically  called  the  "glottis,"  through  which  it  passes.  The 
arrangement  is  typical  of  the  economical  workmanship  of  Natura; 
The  widest  possible  entrance  is  prepared  for  the  air  which  i.s 
into  the  lungs,  as  the  freest  ventilation  of  their  whole  mu( 
surface  is  necessary.  When  the  air  has  been  fully  utilized, 
that  purpose,  it  is,  if  need  be,  put  to  a  new  use  on  its  way  out  for 
tlie  pri)ducti»in  of  voice,  and  in  that  case  it  is  carefully  husbiuid«l 
and  allowed  to  escape  in  severely  regulated  measure,  every  {larti* 
cle  of  it  being  made  to  render  its  exact  equivalent  in  force  to  work 
the  V.  "l-wheel.     When  the  air  is  driven  from  the  longaiqp 

the  V  ,  ^  it  strikes  against  the  under  surface  of  the  floor  or 
double  valve  formed  by  the  vocal  cords,  which  are  firmly  strotdiai 
toreo.'       -'.'Shock,  r  "  t  ; 

and,  1  .iig  out  i 

*  **  I>MO«iit  of  Mu,"  seooQd  edition,  IB8S,  9.  87. 
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The  vibration  of  the  vocal  cords  makes  the  column  of  air  itself 
vibrate,  and  the  vibration  is  communicated  to  the  air  in  the  upper 
port  of  the  throat,  the  nose,  and  mouth,  from  which  finally  it 
issues  sa  sound.  The  vocal  cords  are  the  "reeds  "of  the  vocal 
instrmnent,  and  as,  owing  to  the  extraordinary  number  and  intri- 
cate arrangement  of  their  muscular  fibers,  they  can  change  their 
leogtli  and  shape  and  thickness  in  an  almost  infinite  variety  of 
ways,  thoy  are  equal  in  eflfect  to  many  different  reeds.  If  the  vocal 
cords  can  not  move  so  as  to  bring  their  edges  almost  into  contact, 
or  if  there  is  any  substance  between  them  which  prevents  them 
from  coming  together,  the  voice  is  destroyed ;  if  there  is  anything 
(such  aa  a  growth)  in  or  on  one  of  them,  its  vibration  is  more  or 
Imb  checked,  and  hoarseness  is  the  consequence.  The  primary 
soap''  ted  in  the  larynx  is  modified  by  the  shape,  size,  and 

densi'.  M.'  parts  through  which  the  vibrating  column  of  air 

has  to  pass  before  it  issues  from  the  "  barrier  of  the  teeth."  These 
**  reeonators,"  include  the  part  of  the  larynx  above  the  vocal  cords, 
with  the  littk'  sounding-board,  the  epiglottis,  covering  it;  the 
upper  part  of  the  throat  or  pharynx,  the  nasal  passages  with  cer- 
\:\'--  -  '  nng  caves  in  the  bones  of  the  skull  which  communicate 
t.  .; ;  and  the  mouth,  with  the  soft  palate  and  uvula,  tongue, 

oeks,  teeth,  and  lips.    It  is  to  these  resonators,  as  well  as  to  the 
and  .ihape  of  the  larynx  itself — and  tljose  parts,  like  the  feat- 
of  the  face,  are  never  exactly  similar  in  any  two  individ- 
uals— that  the  distinctive  quality,  or  tivihre,  of  the  voice  is  due. 

7Vm&re  is  the  physiognomy  of  the  voice  by  which  the  speaker 
can  bo  recognized  even  when  unseen.    Just  as  the  face  may  be  lit 

IP il  with  sorrow,  or  distorted  with  passion,  so 

II  red  by  strong  mental  emotion.    This  is  due 

to  the  inlluence  of  the  mind  on  the  nervous  system,  which  con- 
trols every  part  of  the  body :  if  it  be  stimulated,  increased  action 
will  be  excited;  if  disordered  by  shock,  feeble  irregular  move- 
ments will  be  produced,  the  limbs  will  shake,  and  the  voice  trem- 
ble. From  the  effect  of  peculiarities  of  physical  conformation  on 
the  voice  it  will  be  readily  understood  that  timbre  may  be,  in  some 
degree,  a  national  or  racial  peculiarity.  There  are  also  certain 
physical  types  which  correspond  to  particular<m?»re'5of  the  voice. 
I  have  noticed  this  particularly  in  persons  of  like  complexion  even 
wher    ■ "  ~  t\    Thug,  a  certain  sharp  metallic  cleamesa 

of  art  ri  found  in  individuals  of  ruddy  complexion, 

iiglit  yellow  hair,  and  hard  blue  eyes,  while  rich,  mellow  tones, 
with  *  V  ncy  to  portamento  in  ordinary  speech,  are  often  asso- 
ciati^'  '■  lack  hair  and  florid  face.    A  remarkable  point  is  that 

the  same  voice  may  be  altogether  different  in  timbre  in  singing 
from  what  it  is  in  speaking.  The  difference  is  probably  due  to 
the  fact  that  iTK*'Pj^ng  the  resonators  are,  instiiictively,  or  as  the 
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result  of  training,  managed  in  a  more  artistically  efTectire  manner 
than  in  ordinary  speech. 

Speech  differs  from  song  as  walking  does  from  dancing;  speech 
may  be  called  the  prose,  song  the  poetry  of  vocal  sound.  Mr.  Her- 
bert Spencer  has  defined  song  as  "  emotional  speech,"  but  this 
term  might  with  greater  justice  be  used  to  designate  tb  '  -'-ro- 
epileptic  oratory  which  threatens  to  become  accliraati  \]M 

sober  island,  or  even  to  the  exchange  of  amenities  between  two 
angry  cabmen.  It  would  be  more  accurate  to  call  song  "  mu^cal 
speech,"  using  the  word  "  musical "  in  its  strict  sense  as  signifying 
sound  with  definite  variations  of  tone  and  regularity  of  time.  But, 
just  as  there  may  be  "  songs  without  words,"  so  there  may  bp 
speech  without  voice,  as  in  whispering.  Sound,  as  we  have  already 
seen,  is  produced  in  the  larynx,  but  articulation,  or  the  transforma- 
tion of  meaningless  sound  into  speech,  is  performed  in  the  mouth; 
in  speaking,  therefore,  the  two  parts  work  together,  the  larynx 
sending  out  a  stream  of  sound,  and  the  mouth,  by  means  of  the 
tongue,  cheeks,  palate,  teeth,  and  lips,  breaking  it  up  into  van- 
ously  formed  jets  of  words.  In  other  words,  the  larynx  supplies 
the  raw  material  of  sound  which  the  mouth  manufactures  into 
speech.  Time,  which  is  an  essential  element  of  song,  is  altogether 
disregarded  in  speech,  while  the  intervals  of  tone  are  so  irregular 
as  to  defy  notation,  and  are  filled  up  with  a  number  of  intenw- 
diate  sounds  instead  of  being  sharply  define<l.  The  voice  glides 
about  at  its  own  sweet  will  in  speaking, obeying  no  rulo  whatever, 
while  in  song  it  springs  or  drops  from  one  ton©  to  the  next  over 
strictly  measured  gaps.  In  singing,  shSrt  syllables  are  lengthened 
out  imd  cease  in  fact  to  be  short,  and  (except  in  certain  kinds  of 
dramatic  singing  and  in  recitative)  the  accent  naturally  falls  on 
the  vowels  and  not  on  the  consonants.  In  speaking,  only  the  lower 
third  of  the  voice  is  employed  as  a  rule,  while  in  singing  the 
greatest  effect  is  generally  produced,  except  in  the  case  of  contral- 
tos and  basses,  by  the  use  of  the  upper  and  middle  notes.  In  Bpeoch 
the  range  of  tone,  even  in  the  mo-st  excitable  persons,  hardly  ever 
exceeds  half  an  octavo;  in  singing  the  average  compass  i.s  two 
octaves.    Singing  tends  to  preserve  purity  of  lani: 

which  govern  the  utterance  of  every  note  also  afft'       .^,    :.. 

ulnte  element  combined  Avith  it,  and  keeping  the  words  oast  in 
fi.xed  forms — ;:  of  sound,  if  I  may  venture  tht-       "      'or. 

Speech,  on  th.  .,  like  handvrriting,  is  always  ug. 

As  Max  Miiller  says :  *'  A  struggle  for  life  is  constantly  goin^on 

among  the  words  and  grammatical  forms  in  rn  '■  ' — ' -       ""^ 

hotter,  the  8hort4>r,  the  easier  forms  are  con,'- 
nppur  hand,  and  they  owe  their  success  to  1  'at 

viriiv  "  •    T^lius  speech  not  only  tends  to  split 
•  ••  Kabint."  Jw^utj  0, 187a 
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luctfi,  but  each  dialect  is  being  continually,  though  imperceptibly, 
modified  not  only  in  construction  but  in  pronunciation.  The 
pronuncintion  of  an  Englishman  of  Chaucer's  day  would  be  unin- 
telligiblu  to  us,  while  that  of  one  of  Shakespeare's  conterapora- 
riea  would  be  as  strange  to  our  ears  as  the  accent  of  an  Aberdeen 
fiahwife  is  to  the  average  cockney.  If  the  speaking  voice  has  a 
distinctly  sing-song  character — that  is  to  say,  if  it  proceeds  by  mu- 
gical  intervals — the  result  is  as  grotesque  as  it  would  be  to  talk  in 
blank  vorse,  or,  as  Sir  Toby  Belch  says,  "  to  go  to  church  in  a  gal- 
Uard  and  como  home  in  a  coranto."  On  the  other  hand,  the  speak- 
ing voice  becomes  most  sympathetic  in  its  quality  when  it  ap- 
proaches the  singing  voice,  the  musical  character,  however,  being 
oonceAlcd  by  the  variety  of  its  inflections.  It  is  important  that  in 
speaking  a  musical  note  should  never  be  recognized  ;  the  effect  is 
tm  iiiipl€Asant  to  our  ears  as  an  accidental  hexameter  in  a  sentence 
of  prose  was  to  the  ancients. 

Wide  as  the  difference  is  between  speech  and  song,  the  great 
gulf  fixorl  between  ibem  is  partly  filled  up  by  intermediate  modes 
of  using  the  voice  which  partake  of  the  nature  of  both.  Thus 
there  i»  the  measured  utterance  of  declamation,  which  may  be  so 
rhythmical  in  time  and  varied  in  tone  as  to  be  almost  song.  On 
the  other  hand,  the  recilativo  of  the  opera  approaches  speech.  Va- 
rious interrotM.liate  forms  between  speech  and  song  may  be  heard 
in  the  ordinary  speech  of  certain  races,  notably  in  Italians,  Welsh- 
men, and  the  inhabitants  of  certain  parts  of  Scotland  and  Eng- 
land. The  Puritans,  as  is  well  known,  uttered  their  formal  and 
ttflfected  diction  in  a  peculiar  nasal  tone ;  and  the  term  "  cant," 
though  properly  belonging  to  their  sing-song  delivery,  came  to  be 
applied  to  the  sentiments  expressed  by  it.  Many  of  the  ancient 
orators,  to  judge  from  the  description  left  us  by  Cicero  and  Quin- 
tilian,  would  seem  to  have  sung  their  speeches,  the  style  of  dec- 
laihation  being,  in  fact,  expressly  termed  cmihis  obscurior.  As 
t!  rally  spoke  in  the  open  air,  and  to  vast  audiences,  this 

ai : „-  mode  of  delivery  may  have  been  necessary  in  order  to 

make  the  voice  reach  farther  than  if  they  had  spoken  in  a  more 
natural  way.  C  Gracchus  used  to  have  a  musician  behind  him 
while  ho  spoke,  to  give  him  the  nole  from  time  to  time  with  a  mu- 
sical instrument  called  a  tonarion.  A  similar  plan  might,  with 
much  advantage  to  the  "  general  ear,"  be  adopted  by  certain  mod- 
em orators,  the  crescendo  of  whose  enthusiasm  expresses  itself  in 
increasing  intensity  of  shrillness. 

Those  who  have  not  given  much  attention  to  the  subject  are 
apt  to  think  of  speaking,  as  Dogberry  did  of  reading  and  writing, 
that  it  "  comes  by  nature  " — that  it  is,  in  fact,  an  instinctive  act, 
which  no  more  needs  cultivation  for  its  right  performance  than 
eating  or  sleeping.    This  is  a  great  mistake.    Speaking,  even  of 
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that  slipshod  kind  which  is  mostly  nsod  in  ordinary  oonvoraa 
is  au  Q.H,  and  as  such  has  to  be  learned,  often  vrith  much  labor. 
The  complicated  muscular  actions,  the  nice  nen'ous  odjustmeotB, 
the  combination  r^f  those  into  one  harmonious  effort  directed  to  a 
particular  cud,  and,  finally,  the  mastery  of  all  these  movemeaia 
till  they  can  bo  produced  automatically  without  a  dir(>ct  ami  con- 
tinuous exercise  of  will-power,  form  a  complex  process  which 
takes  years  to  learn,  and  which  by  many  is  even  then  very  imper* 
fectly  acquired.  Good  speaking  is  a  higher  development  of  the 
art,  which  bears  the  same  relation  to  speech  as  ordinarily  heard 
that  the  horsemansliip  of  an  Archer  or  a  Cannon  bears  to  the  per- 
formance of  a  costermonger's  boy  on  the  paternal  donkey, 

A  man  who  speaks  well  not  only  makes  himself  intelligible  to 
his  hearers  without  difficulty  to  them,  but  with  a  minimum  of 
effort  on  his  own  part.  If  the  voice  is  properly  used,  the  throat 
hardly  ever  suffers,  but  wrong  production  is  a  fertile  source  of 
discomfort  and  even  disease  in  that  region.  It  should  be  clearly 
understood  that  public  speaking,  in  addition  to  its  inteUoctual 
aspects,  is  a  physical  performance  which  requires  "  wind  "  and 
"muscle"  and  the  perfect  management  of  one's  bodUy  resourcta^ 
like  any  other  athletic  feat.  To  attempt  to  speak  in  public  vriUk- 
out  previous  training  is  like  trying  to  climb  the  Mattorhorn 
without  preparation,  and  is  just  as  certain  to  end  in  failure  if  not 
disaster. 

It  is  hardly  an  exaggeration  to  say  that  the  training  of  the 
voice  should  begin  almost  in  the  cradle.  I  do  not,  of  course,  mean 
that  a  baby  should  be  taught  to  squall  according  to  rule,  or  that 
the  prattle  of  children  should  be  made  a  laborious  task.  But  I 
wish  to  insist  on  the  importance  of  surrounding  the  child,  as  soon 
as  it  begins  to  lisp,  with  persons  who  speak  well.  "All  lan- 
guages," as  old  Roger  Ascham  says,  "  both  learned  and  mother 
tongues,  are  begotten  and  gotten  solely  by  imitation.  For  aa  ye 
use  to  hear  so  ye  learn  to  speak ;  if  you  hoar  no  other  ye  speak 
not  yourself ;  and  whom  ye  oaly  hear  of  them  ye  only  learn." 
QnintUian  says :  "  Before  all  .  .  .  let  the  nurses  speak  proporly. 
The  boy  will  hear  them  first,  and  will  try  to  shape  his  wonl«  by 
inii tilting  them."  This  applies  chiefly  to  pronunciation  and  thi* 
correct  use  of  words  ;  but  much  might  also  bo  done  for  the  right 
management  of  the  voice  if  every  child  could  grow  up  among 
p(*ople  who  speak  wolL  I  should  be  disposed  to  make  it  an  eaeen- 
tial  point  in  the  selection  of  a  nurse  or  governess  that  she  shooU 
have  a  good  voice  as  well  aa  a  refined  accent. 

In  antiquity  the  training  of  an  orator  was  almost  as  elaborate 
ai.    "■  ■        !'  '.g  of  a  raoc-1:  Mi  us.    N"'       "     the 

V.  man,  physic.  .;il,  and  i  «*«! 

carefully  preparod,  with  consciontioujti  minutouess  of  detail,  far 
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tho  great  business  of  Life,  the  making  of  speeches.  In  this  system 
of  CNiucation  the  development  of  the  voice  naturally  lield  a  large 
e,  ftJKl  the  phonasctis,  or  voice-driller,  was  an  indispensable 
iceasory,  not  only  of  every  school  of  oratory,  but  of  many  formed 
orators.  Of  the  methods  of  the  phonascus  wo  know  little,  but  we 
find  hints  in  some  of  tho  classical  writers  that,  like  certain  of  his 
proftssional  brethren  in  more  recent  days,  h«  was  not  disinclined 
to  magnify  his  office.  Seneca,  in  one  of  his  letters,  warns  his 
friend  against  living,  vocally  speaking,  in  subjection  to  his  phch 
nasetis,  and  implies  that  he  might  as  well  keep  another  artist  to 
superintend  his  walking.  In  our  own  day  the  phonascus  still  sur- 
riveii  in  public  life^  though  perhaps  more  as  a  luxury  than  an 
acknowledged  necessity.  A  celebrated  novelist,  dramatic  author^ 
d  orator,  who  passed  over  to  the  great  majority  many  years 
o,  used  always  to  put  himself  under  the  guidance  of  a  vocal 
mentor  before  delivering  a  speech.  Every  tone,  every  pose,  and 
every  gesture  was  carefully  prepared  and  industriously  practiced^ 
under  the  direction  of  Mr.  Frederick  Webster,  brother  of  the  cele- 
brated comedian,  Benjamin  Webster.  That  tho  elaborate  train- 
ing of  tho  ancients  was  eminently  successful  is  shown  by  the  pow- 
ers of  endurance  which  it  is  clear  they  must  have  possessed.  They 
habitually  spoke  for  five  or  six  hours,  and  even  longer,  and,  in 
ordf.T  to  appreciate  their  staying  power,  it  must  be  rememberod 
that  they  spoke  in  the  o])en  air,  amid  all  the  tumult  of  the  forum, 
which  was  capable  of  holding  eighty  thousand  people,  and  with 
an  amount  and  vigor  of  action  of  which  the  gesticulations  of  an 
Italian  preacher  we  but  a  pale  reflex.  Long-windodness  was  at 
ono  time  cultivated  as  a  fine  art  by  Roman  orators,  when  they  had 
to  plead  before  a  judge  whom  they  supposed  to  be  in  favor  of  the 
other  side.  These  prototypes  of  our  modern  obstructionists  were 
aptly  termed  moraiores,  or  delayers,  because  they  postponed  as  far 
as  postiible  the  passing  of  the  sentence.  The  abuse  finally  reached 
such  a  height  that  a  law  had  to  bo  passed  limiting  tho  length  of 
pleadings  in  public  cases  to  the  running  out  of  ono  clepsydra.  It 
is  impossible  to  say  exactly  what  period  of  time  this  was  equivalent 
to,  as  the  water-clocks  of  the  Romans  were  of  different  sizes,  and  the 
rapidity  of  flow  must  have  varied  under  different  circumstances ; 
from  twenty  minutes  to  half  an  hour  may,  however,  be  taken  as 
roughly  representing  the  average  length  of  a  speech  under  this 
strict  system  of  "  closure."  On  the  whole,  I  think  we  use  tho 
voice  in  public  even  more  than  the  ancients,  and  there  is,  there- 
fore, all  the  more  reason  for  its  being  properly  trained.  Good 
speaking  is  nowadays  important,  not  only  from  the  artistic  but 
from  the  busiiu'ss  point  of  view;  and, even  for  "practical  men,"  it 
can  not  be  a  waste  of  time  to  acquire  so  valuable  a  faculty.  These 
argumeots  may  perhaps  seem  superfluous,  as  tho  proposition  they 
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are  intended  to  support  is  self-evident.  I  lay  stress  ou  them,  how- 
ever, because  I  am  convinced  that  the  necessity  of  trainiug  the 
speaking  voice  is  very  imperfectly  appreciated  by  most  people. 

It  is  not  within  my  province  to  discuss  the  technical  dvtjuls  of 
voice-training.  I  will  only  say  that  every  system  of  vocal  in- 
struction should  aim  at  strengthening  the  power  of  the  voice, 
increasing  its  compass,  and  purifying  its  tone,  and,  above  all,  at 
giving  the  speaker  perfect  control  over  it,  even  in  the  very  whirl* 
wind  of  oratorical  passion.  It  would  be  well  if  every  school  in 
the  land  had  a  master  of  elocution  attached  to  it,  and  if  the  art  of 
delivery  were  taught  to  every  boy  as  part  of  the  regular  course  of 
education.  In  the  e.xcellent  system  of  education  which  Habelais 
sketched  out,  the  development  of  the  voice  is  expressly  mentioned 
as  part  of  Gargantua's  athletic  training.  In  the  middle  of  a  de- 
tailed description  of  his  swimming  and  climbing  exercises  and 
practice  in  the  use  of  weapons  of  all  kinds,  wo  are  told  that  "  pour 
s'exorcer  le  thorax  et  poulmons  crioit  comme  toua  les  diablea.  Je 
I'ouy  une  fois  appellant  Eudemon  depuis  la  porte  Sainct  Victor 
jusquea  k  Montmartro.  Stentor  n'eut  onques  telle  voix  Ji  la  bataille 
de  Troye."*  There  is  a  hint  for  schoolmasters  of  the  present  day. 
The  "  young  barbarians  "  under  their  charge  might  by  degrees  bo 
ma*lo  to  look  <>n  strength  and  beauty  of  voice,  and  skill  in  UDUig 
it,  as  an  athletic  distinction;  this  would  at  once  ennoble  the  sub- 
ject in  their  eyes,  and  make  elocution  a  matter  of  keen  competition. 

As  part  of  the  general  vocal  trainiug  which  I  think  desirablo, 
I  should  be  disposed  to  urge  that  all  children  and  young  people 
should  learn  to  sing  as  far  as  their  natural  capacity  will  allow. 
Even  those  with  little  or  no  musical  endowment  will  thus  learn 
to  use  their  voices  better  in  speaking.  I  may  say  here,  though  it 
is  rather  anticipating,  that,  if  I  think  it  desirable  for  speakers  to 
learn  to  sing,  I  think  it  still  more  necessary  that  singers  should 
learn  to  speak.  Too  many  of  those  who  soar  aloft  on  the  wing*  of 
song  despise  the  mttaa  pedesiris  of  speech,  and  take  no  tronblo  to 
acquire  what  they  look  upon  as  an  inferior  and  possibly  soper- 
flnous  accomplishment — with  what  result  is  known  to  cultivated 


li: 


i»  ears  have  been  tortured  by  the  uncouth  <!' 
'lis  to  which  singers  often  subject  the  \*. 


•na 


have  to  utter. 

Of  the  management  of  the  voice  I  r-zm  not  say  ni 
The  chief  thing  is  that  the  speaker  should  make  hii  .i* 

tinctly  heard  by  the  whole  of  the  audience,  and  to  this  end  art 

serves  bettor  than  loudness.    A  weak  voice,  prop'"^-  •"'• t'd, 

will  carry  farther  than  e  powerful  organ  worked  i  ito 

For  ettr^fc,  hb  throat  and  luaga  cried  out  lika  all  tbe  dotllA     I  once  he*nl 
nin;;  Gui)«moii  from  (ha  P»rU  Saint  Vklor  lo  Hontinartre.    Stentor  b  the  Trojaa  ^ 
bad  no  (ucb  roloe. 
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force.  Mr.  Bright's  use  of  his  voice  always  gave  ono  the  impres- 
sion of  a  large  reserve  of  power.  There  seemed  to  be  no  eflfort  in 
ht9  delivery,  even  when  speaking  to  a  mighty  concourse  of  people, 
and  yet  his  voice  was 

"To  the  last  verpe  of  the  vast  aadicnc*  sent. 
And  played  with  each  wild  passion  as  It  went," 

One  element  of  success  in  this  matter  is  no  doubt  the  art  of  com- 
pelling an  audience  to  listen.  As  Montaigne,  in  his  quaint  old 
French,  says :  "  La  parole  est  moitid  K  celuy  qui  parle,  moiti<5  & 
celuy  qui  Tescoute  ;  celuy  cy  se  doibt  preparer  k  la  recevoir,  selon 
le  bransle  qu'elle  prend :  comme  entre  ceulx  qui  jouent  k  la  paulme, 
ccloy  qui  soubstient  se  desmarche  et  s'appreste,  selon  qu'il  veoid 
romuer  celuy  qui  luy  jecte  le  coup  et  selon  la  forme  du  coup."  * 
F  •aker  should  know  the  exact  limits  of  his  own  vocal  pow- 

e:_.  J.-,  ue  must  be  careful  never  to  go  beyond  them,  for  the  sake 
of  his  hearers  no  less  than  his  own.  He  must  learn  to  judge  in- 
stinctively of  distance,  so  as  to  throw  his  voice  to  the  farthest  part 
of  his  audience.  A  speaker,  and,  I  may  say,  a  singer  also,  should 
not  hear  his  own  voice  too  loudly.  Artistes  and  orators  are  often 
ry  much  disappointed,  and  think  their  voice  is  not  traveling 
11  when  they  themselves  do  not  hear  it  very  distinctly.  The 
fact  is  that  when  the  speaker  does  not  hear  his  voice  this  proves 
that  it  reaches  to  a  distant  part  of  the  room,  and  that  there  is  very 
little  rebound.  Here  I  may  remark  that  we  never  hear  our  voices 
as  other  people  hear  them.  Our  own  voices  are  conveyed  to  the 
auditory  nerve,  not  only  through  the  outside  air,  but  more  directly 
from  the  inside,  through  the  Eustachian  tube,  as  well  as  through 
tl'  les  and  bones  of  the  mouth*  and  head ;  the  singer  not  only 

li'  own  voice  from  a  different  quarter,  as  we  may  say,  but 

he  hoars  besides  the  contraction  of  his  own  muscles.  The  fact  is 
well  illustrated  by  the  phonograph :  a  listener  can  recognize  other 
people's  voices,  but  if  he  sjxmks  into  the  phonograph,  and  after- 
ward reproduces  his  own  voice,  it  does  not  sound  at  all  like  itself 
to  him,  because  he  does  not  hear  it  iu  the  manner  he  is  accustomed 
to,  and  because  he  hears  it  stripped  of  the  various  accompanying 
sounds  which  are  usually  associated  with  it  to  his  car. 

The  acoustic  peculiarities  of  the  place  in  which  he  has  to  speak 
must,  if  possible,  be  carefully  studied  beforehand  by  the  orator. 

F 'jgs,  however,  vary  so  greatly  in  their  size  and  con- 

ht  I  . .  •  it  is  impossible  to  lay  down  any  general  rules  for 

the  guidance  of  speakers  in  this  matter.  Each  hall,  church,  court, 
and  theatre  has  its  own  acoustic  character,  which  can  be  learned 


^rer 


I  belong  halt  to  the  speaker  and  half  to  the  benrcr;  the  latt«r  should  prapare 
Umndf  to  rceeire  it,  apcordiag  to  the  impetQ!)  it  obtains.  As  with  teanlo-playera,  the  40* 
to  whom  tlvw  holt  ta  oerred  poeeit  and  moluM  riMwly  according  to  the  motiona  of  the  aonrer 
and  the  fonn  of  the  Mrrioe. 
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only  by  experience ;  the  voice  must  be,  as  it  were,  tuned  to  it  R 
is  well  if  this  experience  can  be  gained  by  the  orator  before  b« 
faces  his  audience ;  but  he  must  remember  that  trying  his  voitto  in 
an  empty  room  is  an  altogether  different  thing  from  actually  using 
it  in  the  same  place  packed  with  a  solid  mass  of  w}»wzing,  cough- 
ing, and  perspiring  humanity.  Handel  is  said  to  have  comforted 
himself,  when  one  of  his  oratorios  had  been  performed  to  empty 
benches,  by  the  reflection  that  "  it  made  ze  moosic  shoujid  all  s» 
better,"  but  this  consolation  is  denied  to  the  orator.  There  are 
Bome  buildings  which  are  so  utterly  bad  from  the  at.-ouBtic  point 
of  view  that  even  experienced  speakers  are  little  better  off  "'  " 
novices.  The  House  of  Lords  has,  or  used  io  have,  an  uneu 
reputation  in  this  respect,  A  story  is  told  of  the  late  Lord  Ly((el> 
ton  that,  after  exhausting  liis  voice  in  vain  efforts  to  make  Ms 
brother  peers  hear  a  motion  which  he  wished  to  propose,  ho  in 
despair  wrote  it  down  and  asked  the  clerk  at  the  table  to  rend  it 
out.  That  functionary,  however,  was  quite  unable  io  decipher  the 
writing,  and  Lord  Lyttelton  complained  that  he  was  cut  off  from 
communication  with  his  fellows.  Science  has  not  always  been 
successful  in  coping  with  the  acoustic  difficulty.  In  1848  it  WS8 
80  difficult  for  speakers  to  make  themselves  heard  in  the  French 
Chamber,  that  a  committee,  consisting  of  the  leading  scientific 
luminaries  of  the  day — such  as  Arago,  Babinot,  Dumas  (the  chem- 
ist, not  the  author  of  "  The  Three  Musketeers  "),  Becquerel,  Cher- 
reul  (the  centenarian  who  died  the  other  day),  Pouillet,  Regnault, 
and  Duhamel — was  a]>pointed  to  study  the  case  and  suggest  a 
remedy.  After  numerous  experiments  they  hit  on  a  contrivaaoev 
designed  on  the  most  scientific  principles,  which  was  to  make  the 
orator's  voice  ring  like  a  clarion  to  the  farthest  benches.  The  last 
state  of  the  speaker,  however,  was  worse  than  the  first ;  ho  felt  u 
if  his  voice  was  stifled  under  a  huge  night-cap,  and  the  highly 
scientific  sound-reflector  had  to  be  discarded  as  a  failure.  Indeed, 
modem  public  buildings  are  so  often  defective  in  this  respect  thai 
I  am  not  surprised  to  find  M.  Ch.  Garnier,  who  designed  the  Qnuad 
Opdra  in  Paris,  exclaiming  dolefully,  "  The  science  of  theatrical 
acoustics  is  stUl  in  its  infancy,  and  the  result  in  any  given  caso  is 
uncertain."  So  impressed  is  he  with  the  shortcomings  of  modem 
architecture  as  regards  the  conveyance  of  soTind,  tliat  he  frankly 
confesses  that,  in  the  construction  of  the  Opera-Uouse,  he  "  had 
no  guide,  adopted  no  principle,  based  his  design  on  no  theory  "j 
he  simply  left  the  acoustic  properticH  of  the  building  io, chance. 
The  result  has  not  been  altogether  satisfactory,  though  it  hasbeai 
no  worse  than  in  many  other  buildings  where  the  archiiect  did 
Mabt':-!  '  •       •  liocondif  rfect.     O:        ' '\        .isl 

romari  -i  the  ac<'  intofvi.  iv« 

ovar  seen  is  the  beehivo-shaped  Temple  in  Salt  Lake  City.    IX 
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holds  from  twelve  to  fourteen  thousand  people,  and  one  can  liter- 
ally hear  a  pin  fall.  When  I  was  in  the  Temple,  with  some  other 
travelers,  in  1882,  the  functionary  corresponding  to  the  verger  of 
ordinary  churches  stood  at  the  farthest  end  and  dropped  a  pin  into 
his  hat.  The  sound  of  its  fall  was  most  distinctly  audible  to  all 
^Aresent.  The  scratching  of  the  pin  against  the  side  of  the  hat  was 
^^|»o  plainly  hoard  aijruss  the  whole  breadth  of  the  building.  The 
Templo  waa  designed  by  Brigham  Young,  who  professed  to  have 
been  directly  inspired  by  the  Almighty  in  the  matter,  as  he  knew 
nothing  of  acoustics.  The  resonance  of  the  building  is  so  loud 
t1  *  of  trees  have  to  be  suspended  from  the  ceiling  in 

6.    ,       js  in  order  to  diminish  it.    It  is  likely  enough  that 

Brigham  Young's  inspiration  had  a  not  very  recondite  and  purely 
t-         ■   ■  '  -.for  his  Beehive  is  only  a  slight  modification  of 

tl  illery  in  St.  Paul's.    The  bad  acoustic  properties 

of  buildings  may  be  remedied  by  what  doctors  call  *'  palliative 
treatment."  Charles  Dickens's  experience  as  a  public  reader  made 
him  a  man  of  ready  resource  in  meeting  such  difficulties.  On  one 
occasion,  when  he  was  going  to  lecture  at  Leeds,  Mr.  Edmund 
Yates,  who  had  spoken  in  the  same  hall  the  evening  before,  sent 
him  word  that  the  acoustic  conditions  of  the  place  were  very  bad. 
Dickens  at  once  telegraphed  instructions  that  curtains  should  Ije 
hang  round  the  walls  at  the  back  of  the  gallery;  by  this  means 
ho  was  able  to  make  himself  more  easily  heard. 

The  speaker  should  take  the  greatest  care  of  his  voice,  which 
is  the  instrument  both  of  liis  usefulness  and  of  his  fame,  but  of 
oourse  it  is  not  always  easy  for  him  to  do  so.  Still,  he  should,  if 
possible,  make  it  a  rule  not  to  speak  when  his  voice  ia  hoarse  or 
fatigaed,  and,  when  he  has  a  great  oratorical  effort  to  make,  ho 
should  reserve  himself  for  it.  Tobacco,  alcohol,  and  fiery  condi- 
ments of  all  kinds  are  best  avoided  by  those  who  have  to  speak 
much,  or  at  least  they  should  be  used  in  strict  moderation.  I  feel 
bound  to  warn  speakers  addicted  to  the  "  herb  nicotian  "  against 
cigarettes.  Like  tippling,  the  effect  of  cigarette-smoking  is  cumu- 
lAtive.  and  the  slight  b\it  constant  absorption  of  tobacco  juice  and 
^^i  '    <  the  practice  far  more  noxious  in  the  long  run  than 

^7Ai  ,  :  ra  of  smoking.    Our  forefathers,  who  used  regularly 

to  end  their  evenings  under  the  table,  seemed  to  have  8uffere<l 
little  of  the  well-known  effects  of  alcohol  on  the  nerves,  while  the 
modern  tippler,  who  is  never  intoxicated,  ia  a  being  whose  whole 
nerrous  system  may  be  said  to  be  in  a  state  of  chronic  inflamma- 
tion. In  like  manner  cigarette-smokers  (those  at  lca.st  who  inhale 
the  Bmoke,  and  do  not  merely  puff  it  "  from  the  lips  outward,"  as 
( '  vould  say)  are  often  in  a  state  of  chronic  narcotic  poison- 

i;.^.  :  ..o  old  jest  about  the  slowness  of  the  poison  may  seem  ap- 
plicable here,  but,  though  the  process  may  be  slow,  there  can  be 


no 
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little  doubt  that  it  is  sure.  Even  if  it  does  not  kill  the  body,  ft 
too  often  kills  or  greatly  impairs  the  victim's  workiiiL  cy 

and  usefulness  in  hfe.  Tlio  local  effects  of  cigarettes  in  :...  ^-aUi 
must  also  be  taken  into  account  by  those  whose  work  lies  in  the 
direction  of  public  speech.    The  white  spots  on  the  t<  nd 

inside  of  the  cheeks,  known  as  "  smoker's  patches,"  ar^  .^-d 

by  some  doctors  with  special  experience  to  be  more  common  in 
devotees  of  the  cigarette  than  in  other  smokers;  this  unhealthy 
condition  of  the  mouth  may  not  only  make  speaking  troublesome, 
or  even  painful,  but  it  is  now  proved  to  be  a  predisposing  cause 
of  cancer.  All  fiery  or  pungent  foods,  condiments,  or  drinks  tend 
to  cause  congestion  of  the  throat,  and  if  this  condition  becomes 
chronic  it  may  lead  to  impairment,  if  not  complete  loss,  of  voice. 
The  supposed  miraculo\i3  virtues  of  the  mysterious  possets  and 
draughts  on  which  some  orators  pin  their  faith  exist  mainly  in 
the  imagination  of  those  who  use  them ;  at  best  they  do  nothing 
more  than  lubricate  the  joints  of  the  vocal  machine  so  as  to  make 
it  work  more  smoothly.  This  is  just  as  well  done  by  meana  of  a 
glass  of  plain  water.  In  France  water  sweetened  with  sugar  is 
the  grand  vocal  elixir  of  political  oi-ators.  As  Madame  de  Qirar- 
din  said,  somewhat  unkindly:  "Many  things  can  be  dispensed 
with  in  the  Tribune.  Talent,  wit,  conviction,  ideas,  even  memory, 
can  be  dispensed  with,  but  not  eau  siicree."  Stimulants  may  give 
a  sort,  of  "  Dutch  courage  "  to  the  orator,  and  may  carry  him  suc- 
cessfully through  a  vocal  effort  in  which  indisposition  or  nervota- 
nesa  might  otherwise  have  caused  him  to  fail,  but  the  immediate 
good  which  they  do  is  dearly  purchased  by  the  thickening  and 
roughening  of  the  mucous  surface  of  the  throat  to  which 
ultimately  give  rise. 

Before  leaving  the  subject  of  the  speaking  \oic< 
may  be  said  on  what  is  more  a  matter  of  curious  fij- 
of  practical  interest.  Is  the  human  voice  growing  in  power  amS 
beauty,  or  is  it  tending  to  decay  ?  Certain  physiologists  assure  us 
that  the  retina  has  acquired  the  power  of  distinguisliing  colors  by 
degrees,  and  that  the  process  •will  probably  continue,  so  that  our 
descendants  will  by  and  by  evolve  the  power  of  seeing  colors  now 
quite  unknown  to  us.  On  the  other  hand,  it  is  imdeniablo  that 
civilization,  so  far  from  increasing  the   !  of  our  sight, 

threatens  to  make  spectacles  universally  nc-  ,  . .  TheiHi  can  bo 
no  doubt  that  the  voice  has  developed  greatly  since  our  "  half-ho* 
man  .1  1  each  other  in  the  primeval  for<    '  1  it 

is  cojv  Miay  in  time  to  come  acquire  th(    .  ol 

producing  musical  effects  at  present  undreamed  of.  It  is  alio 
probable  <  '   ^'    t       ■'he  voice  gains  in  sweetnr      '*  —   -   !-ige 

in  power, .  >  being  more  required  in  '  .  ioa 

in  highly  civilized  conditions.    On  tlie  other  hand,  we  are  tallv 


and 
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and  of  larger  chest-girth  than  our  predecessors  even  of  a  not  very 
remote  date ;  it  is  reasonable,  therefore,  to  suppose  that  the  aver- 
age lungs  and  larynx  are  bigger  nowadays,  and  the  air-blast  from 
the  lungs  stronger.  This  would  appear  to  justify  us  in  believing 
that  the  voice  is  stronger  than  it  was  even  two  or  threo  centuries 
ago.  There  aro,  however,  no  facts  that  I  know  of  to  prove  it. 
Of  the  ethnology  of  the  voice  little  or  nothing  is  certainly 
M^^^fen.  Almost  the  only  facts  I  know  of  coming  under  this  head 
PWh(1)  the  superior  sonorousness  of  the  Italian  voice,  and  (2)  the 
want  of  resonance  in  the  voices  of  some  Australian  aborigines, 
which  is  -  '1  to  be  due  to  the  extreme  smallness  of  the  hollow 

spaces  in  I  II  which  serve  as  resonance  chambers.  Yet  there 

is  an  infinite  diversity  in  the  voices  of  different  nations,  arising 
from  diflFerence  of  physical  conformation,  habit  of  speech,  climate, 
etc.  It  is  to  oxir  climate  that  Milton  attributed  the  fact,  which 
strikes  all  foreigners,  that  English  people  speak  with  the  mouth 
half  shut.  "  For  we  Englishmen,"  ho  says,  "  being  far  northerly, 
do  not  open  our  mouths  in  the  cold  air  wide  enough  to  grace  a 
southern  tongue,  but  are  observed  by  all  other  nations  to  speak 
exceeding  close  and  inward ;  so  that  to  smatter  Latin  with  an 
English  mouth  is  as  ill  a  hearing  as  law  French."  Then  look  at  our 
American  cousins,  in  whom  it  is  not  the  mouth  but  the  nose  that 
is  the  ^  peccant  part " — is  it  climate  or  variation  of  structure  that 
has  wrought  the  change  la  their  original  English  speech ;  or  is  it 
simply  a  twang  inherited  from  their  Puritan  ancestors,  who  took 
their  *'  cant ''  with  them  to  the  New  World  ?  Americans,  including 
eren  «o  refined  a  scholar  as  Mr.  Lowell,  boast  that  they  alone  keep 
the  true  tradition  of  English  speech ;  but  I  can  not  believe  that 
our  forefathers,  "  in  the  spacious  times  of  great  Elizabeth,"  spoke 
in  the  accents  of  Hosea  Biglow.  The  difficulty,  or  rather  impossi- 
bility, of  studying  the  variations  of  the  voice  imder  culture  has 
been  due  to  the  want  of  any  means  of  permanently  recording  its 
tones.  Now,  however,  that  the  phonograph  has  emerged  from 
the  condition  of  a  scientific  toy,  comparative  phonology  may,  per- 
haps, take  its  place  among  the  sciences.  Besides  this  and  other 
results,  Mr.  Ellison's  wonderful  instrument  will  preserve  the  fame 
of  orators,  actors,  and  singers — hitherto  the  most  evanescent  kind 
of  glory,  as  it  had  to  bo  taken  altogether  on  trust — in  a  form  as 
ooncrrete  a.s  a  picture  or  a  poem.  The  little  revolving  cylinders 
will  reproduce  "  the  sound  of  a  voice  that  is  still,"  and  will  enable 
us  to  have  "  the  little  voice  set  lisping  once  again  "  years  after  our 
darling  has  been  laid  in  an  untimely  grave.  There  seems  to  be 
something  almost  uncanny  in  the  power  of  thus  permanently  en- 
shrining the  most  fleeting  part  of  man,  and  reawakening  at  will 
the  living  accents  of  ono  who,  being  dead,  yet  speaketh  to  the 
bodily  ear. — Contemporary  Review, 
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THE  subject  of  tho  present  sketcli  is  the  Professor  of  Phyflics 
in  the  University  of  California,  where  he  has  for  many  jeKn 
been  associated  with  his  brother,  the  tlistfngiiished  geologist  and 
writer  on  evolution.  He  was  the  second  son  of  Louis  Le  Conte, 
and  was  bom  on  the  4th  of  December,  1818,  at  the  family  homO' 
stead  in  Liberty  County,  Georgia.  The  father  was  a  man  of 
much  independence  of  character,  firm  and  decided,  yet  kind  and 
gentle,  exceedingly  fond  of  investigation,  original  in  thought,  but 
singularly  indifferent  to  popular  recognition.  He  published  noth- 
ing himself,  and  would  never  have  become  known  away  from  his 
own  home,  had  not  others  been  appreciative  enough  of  his  real 
merit  to  give  some  of  his  results  to  the  world  by  presenting  them 
before  the  New  York  Lyceum  of  Natural  History. 

By  personal  influence  and  example,  Louis  Le  Conte  inculcated 
in  his  sons  the  love  of  science,  and  of  truth  for  its  own  sakoi.  The 
virtue  of  verification  was  one  which  he  sought  to  cultivate  in 
them  as  of  cardinal  importance.  An  illustration  of  the  sncooss 
of  his  teaching  in  this  direction,  and  of  tho  early  growth  of  tlie 
philosophical  habit  of  mind  in  his  son  John,  was  afforded  on  one 
occasion  when  tlio  father  and  a  number  of  neighbors,  while  pa- 
trolling at  night  to  check  some  illicit  transactions  between  the 
negro  slaves  and  the  shopkeepers  of  the  nearest  village,  were  fired 
upon  with  blank  cartridges,  and  thrown  from  their  startled  horeea. 
Relating  the  story  of  his  mishap  after  he  had  reached  home,  the 
father  said,  "  I  lost  my  left  stirrup ;  at  the  turn  in  tho  road  I  lo«4 
the  other  stirrup,  and  at  the  next  turn  I  was  thrown."  Jolin,  who 
listened  to  the  nan-ative  with  great  interest,  was  perplexed  to 
know  how  the  stirrups  could  have  been  lost.  His  night's  rest  did 
not  remove  the  trouble,  and,  leaving  his  bed  before  sunriae,  he 
went  and  examinetJ  tho  saddle.  Ho  reported  upon  the  result  of 
his  investigation  at  the  breakfast-table.  "  Pa,  did  you  not  soy 
last  night  that,  when  the  horse  ran  awaj'  with  you,  you  lost  your 
stirrups?"  **Yes,  my  son,  I  did  say  eo."  "  Well,  I  have  fousd 
that  tho  stirrups  are  safe  and  sound."  The  laugh  was  t-umed 
against  tlio  son,  and  the  father  often  told  the  story  afterward  aa  a 
j<  1  him.    It  was,  however,  no  joke ;  it  was  a  prediction  ol 

til      ..     ;•  of  the  future  investigator  in  physios, 

Tho  childhood  and  most  of  the  boyhood  of  John  Le  Coint«  were 
wtat  n      "  '        ■    -•       ■      ■       '       ■       "  '  • 

«ting,  ji 
Inudiiigof  hi8  observing  faculties.    His  uncle,  Major  be  ConMv 
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an  accomplished  zoologist,  often  gave  up  his  New  York  home  in 
winter  for  the  purpose  of  spending  the  coldea-  months  on  the 
['  '  »a.    The  scientific  proclivities  of  both  father 

e  illy  made  all  the  children  students  of  natural 

history  and  collectors  of  specimens.  Thus  they  gradually  imbibed 
knowledge  on  such  subjects,  and  acquired  powers  of  discrimina- 
tion that  are  ordinarily  attained  only  by  years  of  study  in  maturer 
life.  Their  mother  died  in  182C,  leaving  the  father  in  charge. of 
six  children-  Deprived  of  maternal  care  at  so  early  a  period  of 
life,  all  of  them,  and  especially  the  boys,  were  thrown  largely 
upon  their  own  resources  at  a  tender  age. 

In  those  days  and  in  that  country  neighborhood,  forty  miles 
from  the  nearest  city,  Savannah,  it  was  necessary  to  do  without 
tiltft  school  accommodations  that  are  now  abundant  in  every  vil- 
P^e  of  our  laud.    An  isolated  wooden-framed  house,  with  no 
plastering,  a  single  door  for  its  single  room,  abundant  ventilation 
through  the  crevices  of  the  floor  and  walls,  fully  supplemented 
"by  the  draught  through  an  ample  clay  chimney — such  was  the 
school-house  in  which  the  children  were  gathered   daily  from 
tations  varying  in  distance  from  one  to  half  a  dozen  miles  or 
e.    The  teacher  was  rarely  ever  of  the  best.    One  there  was 
■Who  took  charge  of  this  road-side  seminary  for  two  years,  became 
the  intimate  friend  of  Mr.  Le  Conte,  and  exerted  over  his  boys  an 
influence  that  became  life-long.    Alexander  H.  Stephens,  the  fu- 
1   and  historian,  was  then  a  young  graduate  who 
iiing  the  pecuniary  support  that  was  necessary 
while  he  was  preparing  for  admission  to  the  bar.    His  fine  classi- 
cal taste  and  clear,  logical  mind  produced  a  lasting  impression 
upon  John  Le  Conte,  who  received  thus  his  training  for  college, 
and  entered  Frankliu  College,  now  the  University  at  Athens,  Ga., 
with  distinguished  success  in  January,  1836. 

As  a  student,  young  Le  Conte  soon  became  noted  for  his  clear- 
ness of  conception  and  his  scrupulous  accuracy  in  work.  The 
curriculum  of  study  was  the  same  for  all,  irrespective  of  native 
biAS  or  prospective  aim  in  life.  He  was  fuUy  appreciative  of  all 
the  classical  culture  that  was  there  afforded,  but  his  tastes  natu- 
rally led  him  into  spending  on  mathematics  and  its  applications 
a  larger  share  of  attention  than  Latin  and  Greek  could  attract. 
"  Give  him  the  cosine  of  A  and  he  will  prove  anything,"  was  the 
criticism  expressed  by  an  admiring  fellow-student,  and  concurred 
ia  by  the  reft*  The  formal  teaching  of  physics  and  chemistry 
inv-'-  '  -lore  text-book  recitation,  and  attendance  upon  illus- 
tra:  ures  of  the  most  elementary  ch-Hrracter,  which  were 

vered  with  oracular  authority.    It  was  more  than  whispered 
Dg  the  students  that  on  these  topics  John  Le  Conte  knew  a£ 
as  or  more  than  the  professor  himself. 
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During  his  senior  year  at  college  Mr.  Le  Conte  was  berefi 
his  devoted  father^  who  died  after  a  very  brief  illness.  This  ca- 
lamity  hastened  hia  selection  of  a  profession.  In  An  '  "-"38, 
he  was  graduated  with  high  honor.  Immediately  at 
began  the  study  of  medicine;  and  in  the  spring  of  18:ji>  he  eni 
the  College  of  Physicians  and  Surgeons  in  New  York,  where? 
March,  1841,  he  received  the  degree  of  Doctor  of  Medicino.  A  few 
months  before  his  graduation  in  medicine  another  domestic  calam- 
ity befell  him  in  the  death  of  his  eldest  brother,  William,  to  whom 
had  been  committed  the  charge  of  the  family  estates  in  Georgia. 
This  event  hastened  Dr.  Le  Coute's  return  home  in  the  spring  of 
1841,  to  take  charge  of  the  estate  as  the  eldest  surviving  son,  and 
frustrated  the  execution  of  a  cherished  plan  for  supplemeutiog 
his  medical  education  by  a  year's  residence  in  Paris. 

During  the  summer  of  1841  Dr.  Le  Conte  returne<l  to  New  York, 
and  was  married  in  July  to  Miss  Josephine  Graham,  of  that  city, 
an  accomplished  young  lady  of  Scottish  and  English  extraction. 
The  deep  love  and  earnest  devotion,  and  the  consequent  domestio 
happiness  which  crowned  this  union,  contribut«l  more  than  all 
else  afterward  to  fortify  and  sustain  him  in  the  battle  of  life.  Mrs. 
Le  Conte  was  a  woman  of  wonderful  personal  magnetism,  queenly 
in  bearing,  and  of  extraordinary  beauty.  Her  brilliancy  and  wit, 
her  quick  insight  and  ready  tact,  added  to  her  majestic  presence, 
made  her  the  center  of  attraction  in  every  social  gathering.  In 
after-years,  especially  at  the  annual  meetings  of  the  American  A** 
sociation  for  the  Advancement  of  Science,  such  men  as  Baobi^ 
Peirce,  Henry,  and  Agassiz  vied  with  each  other  in  doing  her 
homage.  Her  fame  in  social  circles  equaled  that  of  her  huaband 
among  men  of  science ;  and  no  important  step  in  his  life  has  beoi 
taken  without  acknowledgment  of  the  help  derived  from  the  K>» 
cial  influence  of  a  wife  of  whom  he  was  justly  proud. 

In  the  autumn  of  1842  Dr.  Le  Conte  established  himself  as  a 
practitioner  of  medicine  in  Savannah,  Georgia.  His  four  years  of 
residence  in  that  city  formed  no  exception  to  the  usual  fvru.T^otvce 
of  a  young  doctor :  a  very  small  practice  and  an  incr'  m- 

ily.  It  afFr)rded,  however,  an  excellent  opportunity  for  ;  i.;>  :ind 
research,  and  it  was  during  this  period  that  he  made  Iul-.  most  jin- 
portant  contributions  to  medical  literature.  These  at  once  e6til>- 
lished  his  reputation  in  the  profession  as  an  acuti     '  «»> 

tious,  exact,  and  indu.<ttrious.     The  first  of  them,  ei.  jSS 

of  Carcinoma  of  the  Stomach,"  published  in  the  "  New  York  Med- 
ical Gazette"  in  T-'  ^  '■  ■  -  the  initial  outcome  of  a  ----'-'■-  '  ^  - 
vationa  on  cancrnr  ■■  bi-rtn  c<>ntint>r«d  from  thi 

after  Dr.  ' 
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fondness  for  research  interfered  to  some  extent  with  the  efforts 
that  might  have  been  made  to  secure  paying  patients. 

In  August,  1846,  Dr.  Le  Conte  accepted  the  chair  of  Natural  Phi- 
losophy and  Chemistry  in  Franklin  College,  his  alma  mater,  from 
vrhich  he  had  gone  forth  eight  years  before  as  the  best  scientific 
student  in  his  class.  This  decided  his  withdrawal  from  the  field 
of  prfictical  work  in  medicine.  Henceforth  he  devoted  himself  to 
the  study  of  physical  science,  but  without  failing  to  keep  pace 
still  witli  the  progress  of  physiology.  He  retained  his  professor- 
ship at  Athens  for  nine  years,  resigning  it  in  the  autumn  of  1855 
to  become  lecturer  on  chemistry  in  the  College  of  Physicians  and 
Surgeons,  his  medical  alma  mater.  In  the  spring  of  186G,  at  the 
conclusion  of  his  course  of  lectures  in  New  York,  he  accepted  a 
call  to  the  South  Carolina  College  at  Columbia,  where  he  had  been 
unanimously  elected  to  fill  the  chair,  then  first  created, of  Natural 
and  Me«"hanical  Philosophy.  This  position  he  held  until  the  col- 
lego  wa.^  disbanded  soon  after  the  opening  of  the  civil  war.  He 
wu«  then  put  in  charge  of  the  Niter  and  Mining  Bureau  of  South 
Carolina,  In  1866  the  University  of  South  Carolina  was  organ- 
iv  '  ]  Dr.  Le  Conte  was  elected  to  the  same  chair  that  he  had 
h.  10  college  of  which  this  was  the  new  development.    This 

position  lie  retained  until  1869,  when  he  gave  up  his  residence  in 
Columbia  to  become  an  adopted  citizen  of  California.  Here  his 
home  has  continued  up  to  the  present  time. 

The  period  of  thirteen  years  embracing  Dr.  Le  Conte's  connec- 
with  the  South  Carolina  College  and  University,  although 
>iided  by  the  saddening  events  incident  to  the  civil  war,  con- 
he  pleasant^st  and  most  satisfactory  period  of  his  life. 
?l.    .-:    iiution  was  governed  by  a  board  of  trustees  composed  of 
gentlemen  of  refinement  and  culture,  who  entertained  a  genuine 
Fv  '  V  for  the  labors  of  the  student  who  strives  to  plant  him- 

E-  1 1' most  advanced  outposts  of  science  and  literature.     The 

community  amid  which  the  college  had  been  developed  was 
stTDDgly  influenced  by  the  atmosphere  of  scholarship  which  it 
pmdtK'f'd.  Tliere  was  a  quiet  spirit  of  encouragement  to  lenm- 
h,  by  its  freedom  from  pretension,  furnished  the  most 
j^i.ii.  1...  incentive  to  study.  It  waa  during  these  years  that  Dr. 
Lb  Conte  established  a  European  reputation  through  his  writings, 
rluch  wore  published  chiefly  in  the  "American  Journal  of  Sci- 
and  the  "  London  Philosophical  Magazine."  It  was  in  1857 
that  he  made  the  remarkable  discovery  of  the  sensitiveness  of 
mi'  1   vibrations — a  discovery  which  served  as  the 

irt  r  Barrett,  Tyndall,  and  Koenig  in  the  exquisite 

•OS  iliat  have  since  been  worked  out  by  the  use  of  flame 
"     "'         '■  ~-    Tifls  too  delicate  for  the  ear  to  perceive, 
^is  o£  compound  tones,    Unfortun&teVji 
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Dr.  Le  Conte  did  not  possess  the  wealth  of  instrumental  appli- 
ivnces  needed  for  the  development  of  Lis  unique  discovery,  but  his 
priority  was  gracefully  proclaimed  by  Tyndall  in  1 1  .  classic 

book  on  sound,  made  up  of  It-ctures  delivered  at  ti^  ■  ^l  Insti* 
tntion.  Among  other  papers  that  attracted  marked  attention  ia 
Europe  was  one  "  On  the  Adequacy  of  Laplace 'a  Elxplanation  to 
account  for  the  Discrepancy  between  the  Comj)Uted  and  the  Ob- 
served Velocity  of  Sound  in  Air  and  Gases,"  written  in  18<!1  anil 
published  in  1864.  Laplace's  modification  of  Newton's  formula 
had  been  questioned  by  eminent  English  mathematicians  and 
physicists.  Dr.  Le  Conte  showed  that  the  obscurity  into  which 
the  subject  had  been  thrown  was  due  to  misconception  of  tho 
physical  theory  of  Laplace,  and  to  the  difficulties  and  obscurities 
which  invest  the  mathematical  theory  of  partial  differential  equa- 
tions in  their  application  to  physical  (juestions.  This  pajjer  evoked 
replies  from  Profs.  Challis,  Earnshaw,  and  Potter,  in  England; 
but  the  American  physicist's  position  is  generally  accepted  to- 
day. The  paper  is  a  model  of  exact  jdiysical  reasoning.  In  addi- 
tion to  the  discussion  of  Laplace's  views,  it  contains  an  original 
investigation  of  the  bearing  of  the  phenomena  attending  the 
propagation  of  sound  in  air  on  the  question  whether  the  gaees 
constituting  our  atmo.>*phere  are  in  a  state  of  mixture  or  of  com- 
bination. 

Just  before  the  close  of  the  war  the  home  of  Dr.  Le  Conto  was 
included  in  the  bolt  of  desolation  that  was  left  by  General  Sher- 
man's march  through  South  Carolina.  Among  the  losses  by  fire 
was  the  manuscript  of  a  volume  on  general  physics,  the  product 
of  Dr.  Le  Conte's  many  years  of  experience  as  a  t<  '  ud  stu- 
dent of  this  subject.  The  tribulations  of  the  recousi .  ])eriod 
in  South  Carolina  during  the  years  following  the  war  ma(le  sci- 
entific investigation  impossible.  The  political  turmoil,  and  the 
inauguration  of  the  rule  of  ignorance  and  vice  in  place  of  vaUsV 
ligenoe,  left  no  refuge  but  expatriation  for  those  whose  oceupa- 
tiouB  depended  njwn  the  embellishments  of  civilization.  To  this 
Boui-ce  of  disquietude  was  added  the  burden  of  domestic  affliction 
in  the  loss  of  an  only  daughter  in  the  bloom  of  early  womanhood. 

At  this  critical  time  came  a  call  to  the  Pacific  coast,  to  aaaome 
the  chair  of  Physics  and  Industrial  Mechanics  in  the  UnivBTaitjr 
of  California,  which  was  then  in  the  incipieucy  of  its  ; -a- 

tion.    The  offer  was  acceptetl,  and  Dr.  Le  Conto  arrlv  N»n 

Francisco  in  April,  ISGO.  Being  immediately  appointed  ootiBg 
president,  he  drew  up  the  first  prospectus  of  the  uni'' —  *  ia 
which  was  s»»t  forth  a  synopsis  of  thw  proposed  cour«»s  jfr 

tion.    In  H.r  of  the  same  year  exercises  \  la 

temporary  .....n.^igs  at  Oakland,  where  daring  the  t...'  an* 

mer  ha  conferred  the  baccalaureate  degree  on  three  j  ja« 


then  retired  from  executive  duties  in  order  to  build  up  more 
thoroughly  his  own  department  of  work.  On  the  resignation  of 
P  '  T  t  Oilman  in  1«76,  Dr.  Le  Conte  was  induced  again  to 
jL-  lie  presidency,  which  ho  retained  until  June,  1881,  but 

still  piirforming  the  duties  of  his  professorship.  Since  that  date 
he  has  confined  himself  to  his  chair  of  Physics. 

Through  nearly  the  whole  of  life  the  two  brothers,  John  and 
Joseph  Le  Cont^,  have  been  closely  associated,  each  attaining 
eminence,  the  elder  as  a  physicist,  the  younger  as  a  geologist. 
The  elder  preceded  the  younger  by  six  years  at  Franklin  College, 
ii  ■  'k'i.  They  went  almost  together  to  the  South  Carolina 
(  ^  md  likewise  to  the  University  of  California.  This  fact 
has  often  leil  to  their  names  becoming  confounded  by  strangers. 

Dr.  Le  Conte  is  a  member  of  the  National  Academy  of  Sciences, 
the  American  Association  for  the  Advancement  of  Science,  the 
American  Philosophical  Society  and  Academy  of  Natural  Sci- 
ences in  Phila<ielphia,  tlie  New  York  Academy  of  Sciences,  and 
the  California  Academy  of  Sciences.  To  this  list  might  be  added 
various  other  bodies  which  have  bestowed  upon  him  honorary 
momberehip, 

A  list  of  some  of  the  more  important  of  Dr.  Le  Conte's  pub- 
lL5hed  writings  is  appended.  The  entire  list  is  too  long  for  inser- 
tion, amounting  to  about  a  hundred  papers. 

Of  the  first  dozen,  which  show  the  direction  of  his  tastes  as  a 
physician,  perhaps  the  most  interesting  is  No.  9,  in  which  by  origi- 
nal experiments  he  proved  that  the  alligator  is  able  to  execute  de- 
liberate and  determinate  movements  after  decapitation  and  even 
after  destruction  of  the  spinal  cord. 

In  No.  10  he  shows  that  the  mortality  from  cancer  has  in- 
L^ircased  in  modrrn  times ;  that  it  augments  regularly  with  in- 
^^reasing  age,  and  that  it  is  greater  in  France  than  in  England. 
The  same  subject  is  pursued  still  further  in  No.  28  and  No.  49, 
it  "    he  shows  important  errors  in  the  usual  methods  of  in- 

ti_.^.  g  vital  statistics,  and  that  the  average  mortality  from 
cancer  is  fully  three  times  as  great  among  females  as  among 
males. 

In  No.  16  he  gives  the  first  rational  explanation  of  a  whole 
class  of  ice  phenomena  as  manifested  both  in  the  ground  and  in 
plants.  In  No.  17  the  investigation  is  continued,  and  from  nu- 
inerooit  experiments  it  is  shown  that  many  plants  may  be  com- 
pletely frozen  without  injury. 

Na  19  is  a  criticism  of  Moseley's  theory  of  the  descent  of 
iers,  in  which  it  is  demonstrated  that  the  descent  can  not  be 
I  •  '  by  expansions  and  contractions  of  the  ice  due  to  changes 

cj.  :.„..   rature. 

In  Na  20  it  is  shown  that  Maury's  theory  of  the  winds  is  un- 
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tenable.  This  conclusion  is  now  universally  accepled,  great  as 
was  the  value  of  Maury's  work  in  tlie  pioneer  days  of  meteorology. 

In  No.  23  it  is  shown  that  solar  light  has  no  sensible  influence 
on  combustion.  This  paper,  as  well  as  Nos.  10  and  17,  was  exten* 
sively  reproduced  in  Europe.  The  same  remark  applies  to  Noa. 
34  and  20,  which  have  been  already  discussed. 

In  Nos.  25  and  39  an  account  is  given  of  investigations  reganl- 
ing  the  depth,  transparency,  and  color-tints  displayed  in  some  n^ 
markable  bodies  of  water. 

No.  35  contains  the  description  and  disctission  of  some  unique 
erperiments  on  the  propagation  of  vibrations  through  watur,  the 
source  of  disturbance  being  explosions  of  great  violence.  The  re- 
sults were  wholly  new,  and  attracted  much  attention  in  Europe. 

In  Nos.  37  and  41  the  principles  of  capillarity  are  very  thor- 
oughly discussed,  and  illustrated  by  some  new  exix^riments. 

Many  others  of  these  papers  might  be  summarized,  but  only 
by  exceeding  the  limits  of  a  brief  biographical  sketch. 

SCIENTIFIC. 

1.  "Case  of  CarciDotnn  of  the  Storaach"  ("New  York  Medical  OaxeHe." 
1842). 

2.  "On  the  Moclisnism  of  Vomiting"  ("New  York  Lancet,"  1S42). 

8.  "On  Curcinomn  in  General,  and  Cancer  of  the  Stomach  "  (ibiil.,  1842). 

4.  "On  the  ExplanutinO  of  the  Dtflerence  in  Size  of  the  Mnlo  and  F 
Urinary  Bladder"  (ibid.,  184'2). 

fi.  "  An  Emov  on  the  Origin  of  Syphilid  "  ("  New  York  Joomal  of  Medical 
Colloteral  Sciences,"  1844). 

6.  "  Kcmarks  on  Coses  of  Inflamwl  Knoe-Joint "  (ibid.,  1844). 

7.  **£straordinary  EfTectaof  a  Stroke  of  Lightning. — Singular  Phci><jui(.'u;i 
fibid.,  1844). 

8.  Observations  on  Geopbagy"  (Southern  Medical  and  Surgical  Joorsal," 
1846). 

0.  "Exporimenta  illastrating  tlio  Seat  of  Volition  in  the  Alligator,  or  Cram- 
dilas  Lucius  of  Cuvicr.  With  Strictures  on  ihe  Keflex  Theorjr "  t"  New  YurV 
Journal  of  Medical  and  Collateral  Science^"  1846  and  1840). 

lU.  *' Stntistioal  Keaearches  on  Cancer"  ("Bontheni  Medical  and  burj^ciu 
Journal,"  1846). 

U.  "On  the  Qnarantioe  Regulations  at  Savannah,  Ga."  (*'Kew  York  Journal 
of  Medical  and  Colhitcral  Sciences,"  1846). 

V2.  "  Hemarks  on  the  Pbyaiology  of  the  VoiOQ  "  ("Southern  MedicAl  oiu)  Sor- 
gical  Journal."  1840. 

13.  "  Dr.  Bcnnet  Dowler'a  Contribntiuna  to  the  Natural  OUtory  of  Um  AlU- 
gntor  "  (ibid.,  1847). 

14:.  "  On  Bulpburic  Ether  "  (ibid.,  1847). 

15.  •  "). 

IS.  I  iin  the  St«isi  III 

Veg^^table»,  and  on  a  Singular  Protrusion  of  ley  Cohunna  from  Certain  Kindt  <if 
Earlb  during  FruMy  Wcalhor  "  ("  rroccedingi  of  iho  .American  Aaaooiatioo  fijr  tba 
Adfanooin«nt  of  Bol«no«,"  18d0 ;  alao,  "  Pbtluaophic&l  Magaziao,''  1850). 
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17.  "  Obserrations  on  the  Frocring  of  Vegetables,  and  on  tlio  Canses  which 
euible  tome  Planta  to  ondare  tbo  Action  of  Extreme  Cold  "  ('^American  Joarnal 
of  Sinence,"  1852;  nlao  ^' Procti«(ikiga  of  tbo  Americun  Association  for  tiio  Ad* 
Ttooament  of  Science,"  1S51). 

18.  "On  tho  Venomoos  Serpenta  of  Georgia"  ("  Southern  Medical  and  Sar- 
gicnl  Journal,"  1858). 

19.  "  On  the  Descent  of  Glaciers"  ("  American  Journal  of  Science,"  1856). 

20.  "Review  of  Lieutenant  M.  F.  Maury's  Work  on  tho  'Phy?ical  Geography 
of  the  Sea'  "  ("Southern  Qnartorly  Review,"  1800), 

21.  "  The  Mcclianical  Agencies  of  Heat  "  (ibid.,  1866). 

22.  "  Infloence  of  the  Stady  of  the  Phyeical  Sciences  on  the  Imaginative  Fac- 
altie«."  An  Inangaral  Address,  delivered  December  1,  1867  (Oolnmbia,  8.  C, 
1858). 

83.  "Preliminary  Reoearches  on  tho  Alleged  Influence  of  Solar  Light  on  the 
Proe«M  of  Combustion  "  ("  Arnerican  Joarnal  of  Science,"  1857 ;  also,  "  Proceed- 
ings of  the  American  Association  for  the  Advancement  of  Science,"  1857;  and 
"  Philosophical  Magazine,"  1858). 

24.  "On  tho  Influence  of  Musical  Sounds  on  the  Flame  of  a  Jet  of  Coal-Gas" 
("  American  Journal  of  Science,"  1858  \  "  PhiloMiphieal  Magazine,"  1868). 

25.  "  On  the  Optical  Phenomena  presented  by  the  Silver  Spring  in  Marion 
County,  Florida  (U.  S,),"  ("American  Journal  of  Science,"  1861;  also,  "Pro- 
ceodiogs  of  the  Amcricon  Association  for  tho  Advancement  of  Science,"  I8G0). 

86.  "  On  the  Adequacy  of  Laplace's  Explanation  to  accoant  for  the  Dlscrep- 
cy  between  the  Computed   and  the  Observed  Velocity  of  Sound  in  Air  and 
"  ("  Philosophical  Magazine,"  1864). 

27.  *'  Limiting  Velocity  of  Meteoriu  Stones  reaching  tho  Surface  of  the  Earth  " 
("Nature,"  1871). 

28.  "Viul  Statistics:  Illustrated  by  tho  Laws  of  Mortality  from  Cancer" 
(•*  WMtern  Ijincet,"  1872), 

29.  "  Iloat  generated  hy  Meteoric  Stones  in  traversing  tho  Atmosphere  " 
("Nature."  1872). 

80.  "Tho  Nebuhr  Uypotliosis  "  ("Popular  Science  Monthly,"  1873). 

81,  Articles  on  "Bonanza,"  "  Comstook  Lodo,"  and  "Death  Valley,"  in 
"  Jobamo'a  Cyelopffidia,"  vol.  iv,  Appendix,  187C. 

tS.  "  Mars  and  his  Moons  "  ("  Popnhir  Science  Monthly,"  1879). 
88.  "Origin  and   Distribution  of  Lakes;  Meteorology  of  tho  Pacific  Coast" 
('•  Mining  and  Scicniiflo  Presa  "  and  Supplement,  1880-'81). 

84.  "  Influence  of  Modem  Methods  of  popularizing  Science  "("  Berkoleyan," 

leas). 

86.  "Sound-Shadows  in  Water"  ("American  Journal  of  Science,"  1882; 
■bo,  "^  Philosophical  Magazine,"  1883). 

86.  "Origin  of  Jointed  Structures  in  Undisturbed   Clay  and  Marl  Deposits" 
American  Journal  of  Science,"  1882). 

87.  "Apparent  Attractions  and  Repulsions  of  Small  Floating  Bodias  "  ("  Amer- 
ican Joarnal  of  Science,"  1882;  also,  "Philosophical  Magazine,"  1882). 

88.  "Amount  of  Carbon  Dioxide  in  the  Atmosphere"  ("Philosophical  Maga- 
zine," 1882). 

39.  "Physical  Studies  of  Lake  Tahoe"  ("Overland  Monthly,"  three  papery 
1884). 

40.  "The  Part  played  by  Accident  in  Discoveries"  (" Berkeleyan,"  1884). 

41.  "Borlzoutol  Motions  of  Small  Floating  Bodies,  in  relation  to  the  Validity 
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and  Postulates  of  the  Tlieory  of  Capillarity  "  ("  Atncriciin  Jouroal  of  8cl«liM,' 
1S84;  olso,  "Journul  de  Physique,"  1885). 

49.  "  Criticism  of  Bassnctt's  Tbeory  of  the  8nn  "  ("  OverlMwJ  MontMy,"  H 

43.  "The  Evidence  of  the  Senses  "  ("  North  American  R«7iow/'  1686). 

44.  "  The  Metric  System  "  {"  Overland  Monthly,"  1885). 

45.  •' Thought  Transference  "  (ibid.,  1886). 

46.  "Barometer  Exposure'' ("Science,"  1886). 

47.  "Electrical  Phenomena  on  a  Mountain"  (ibid.,  1887). 

48.  "Standing  Tiptoe;  oMechanieal  Problem"  (ibid.,  1887). 

49.  "Vital  Statistics,  and  the  True  Ooefficionl  of  Mortality,  illastrat«d  by 
Cancer"  ("Tenth  Biennial  Report  of  the  State  Board  of  Health  of  California," 
1888). 

50.  "The  Decadence  of  Trnthfohieas  "  (1889). 

About  fifty  additional  papers  aro  omitted  from  this  list. 


COBRESPONDENCE. 


THE  UEITTAL  BU6  OF  WtTNESSES, 
Bditar  Pajtular  Sdtnet  JUonAtf  : 

IN  the  recent  eontroverey  between  Prof. 
Quiloy  Bud  Dr.  Woce,  I  was  struck  by 
the  fact  that  (Ik-  lallcr  doi-»  not  doem  to  have 
HOOD  that  the  truili  of  tlic  potipel  narrativoM 
is  not  no  much  a  matter  of  litcnur  criticism 
•s  of  psvctiolopical  criticism.  Though  M. 
Rcnan  prove,  with  stronper  ui  iian 

Dr.  VVnce  attributes  to  hini,  1  pel  I 

<it  St,  Mark  was  written  by  an  o .  .<iuic^a, 
the  doubt  etill  remaiss  as  to  whether  the 
cye-witoe«s  could  be  trusted.  We  all  Vnow 
that  c»en  in  this  age,  from  which  supersti- 
tion «•  siippn^cH  to  have  hren  eliininatcd, 
p.  -!od  to  pivc  an 

r  ivc  Hcen  ;  and 

lin"  Lii  II II   i;  1.1.'  likely  to  1h! 

true  of  the  i^  nil     "All  the 

Tuporing,"  ;i-       .  .  it,  "about  the 

great  critical  opcrntion  ol  the  present  centu- 
ry "  la  "  Boben  Klsmcro  "  is  in  rcrcrciioc  to 
this  point,  the  value  of  human  Irtltmoni/ — 
not  Kliuther  such  a  one  wrote  at  such  a  time, 


but  jii»t  hon  muc!i 
he  dlJ  wrilo,  by  hi 
and  also  by  the 
common  with  hU 

Wfirn  we  find 
I- 


hen 


ir, 
ot 

:  ciaciLv  the  same 
I  hat  we  find  in  tbe 

'liriir-  .  \i  u  a  rMcm- 
-  ■  1  'i.  r"  H  between 

',■,,.  iiiwl  of 

.!u- 


ralism;  but  that  such  v  I  tn 

any  way  affect  the  siiv  i 

self  is  perfectly  abstinj.     Dr.  V\  a*"*?  lliinks 

that,  unless  Oiri»t  wer*  whet  Ik?  is  claimed 

by  orthodox   >  !  b« 

perjuring  \v  rj'ij 

Prayer,  by  ■■  ^    i  ■"■'  >, 

must  show  -  aware  of  a 

coiiuectiou  I  i  and  himsdf; 

tber  sbuwii  a  special  eounection  nor  bypoc*^ 

risy  on  the  part  of  ^'h'i't,  hut  W  s 

natural  form  of   ■      ■  ' 

hTmiii!  o(  the  "  Hi 

,'■       •■     ■  t    -•-  -■  \i 


is  far  older  tlinn  the  time  ol  t'hrist,    11 

the  unbinsed  study  of  ••niTipft'-ftiiTe  n^H 

— a  far  better  woy  i«  m ' 

the  studv  of  literary  <:■ 

Christ  is  made  to  Btan<! 

revenlcr  of  absolute  ti 

natural   elements  whi< 

into  his  gracious  life,  i 

which  attached  to  th>  , 

are  but  the 

clothe   in   i:> 

which  Springs  lioiu  nuiun. 

llu.ni  A.  CiatR. 


WHT  SOT  -COBBLK-rr-  TtIK   Ot 
BODTf 
gJ(tor  Popular  Setnu)t  ifonlMi, 

Tnit  loud  ir" 
qTiariV?  nllfTi'd 


.1  [luxn   ,ii  r; 
'  the  people  of  ti 


CORRESPONDENCE. 


Bftle  •  bid  fo'  f«ra«  bv  proposiiig.    We  are 

i  (ainiliar  K  i  '  '"i-ataof  tnoJcni 

in    •  1   porljuna  of 

rtiai&an  L<^  i        . i  licaltUy  |>arts 

itiod  elsewhere.     Autoplasty  is  oac  of 
widi'-rvactiiii:.:    bcoefactiond   of  scitouc. 


with   r 

OQBtrilj' 


vkdats 


ireg  have  b«ca  furnii^bcd 

rh'vflurfu    by   piecemeal 

'of  acconimo- 

'^3  have  been 

>,....  I  by  onea  takcQ 

For  cenlurios  the 

ii.ituiii  hare  bad  their 

atici    oun    reatoreU    by    (be    skilled 

tocohca  "  of  India,  Turlccy,  and  Persia.    So 

^^^omnion   have   b>-<eomc   oporationa   for   the 
^H^tura(i<in  of  DOSC!!,  eyelids,  ears,  lipit,  pal- 

^^Ktc^  ciich  of  these  has  rc- 

^^ki  II  medical  literature. 

H^Po  _  -  stopped  »rith  these 

extemAl  or:;Bzu,  but  have  boldly  invaded  the 
Jntonor  fif  the  syntcro ;  aad  I  think  it  is  on 
r'  lie  sur^'con  Ruccceded  in  saving 

b  life  by  patching  up  his  ctDCum 

w  '     3  of  a  sho<>p 

i'lea  capable  of  indefinite 
c  all   know  that,  aa  a   rule, 

ri.  '  oak  tlowu  like  the  "Wonderful 

O..      .  .:ay,"  which 

"  w»nt  to  ptccrt  all  at  OTie»— 
AH  ht  on«  anil  Bolhhie  Oral— 
Jtut  u  tiob^lM  when  they  bunt." 

Alaoat  iaTarishly  ihcy  A\r  from  the  wearing 
oat  or  lesion  i  n. 

Now,  ai]:i  it  wo  have  not 

■  maaci*,  Dc-rs'-.  ">  u'^m  »niutj  U  not  dupli- 
Otsd  fa  Mme  one  of  the  lower  aniniali>. 
Thij  bolus  the  Ltnf,  what  u  to  prevent  the 
i!  ''Oil,  when  be  finds  that  one  of 
I.  T??eerB  —  cranial,  thoracic,  or 
a':i !  become  incapable  of  per- 
for:i)  ns,  00  account  of  wearing 
oai  or  ".  .  :  irom  removing  it,  and  sub. 
ati:  .till.:  ^  in  in  J  new  one  from  aomo  healthy 
aii'i  M     I   '.  .  .1  aiiitnal? 

I  pie,  instead  of  u!>ing  the  pnn- 
CT  of   the   lower   animalft,  as   Dr. 

fi  •,  why  not  transplant 

ti  ..)  it,  and  thus  insure 

th">  pmiorn  II  ri' vrr  Tjiiiiif;  cupply  of  the  dl- 
geatirc  fluid  produced  on  the'  ppot?     When 

■  nifiri'«  i.?.!ii-r.-!n  I nicj  debilitated  from 

)  :    nith  fried  pork  and 

r/  a  jtrikc,  threateninj* 

•tOi>p»^  of  all  uiIkt  bodily  functions  and 
OmUi,  why  not  akillfully  excise  it,  and  put 
la  its  place,  say,  the  pancreas  of  a  goat  or  a 
fig  t    The  wound  heal*  by  &nt  inlcution  ; 

Xivl  IDS***"   ,VK*iiAt\i\n    MM-m-nr-y    ih..    Iii,,^    of    biS 

boybo"  ics  tf«*ti's 

aa   wcl  -    used    to 

luako";  ciUteai:<3  u^^aiu  bo<ximcs  sweet  mu- 
t!r,  unil  hi>  tiike*  a  new  lea»o  of  life,  until 
•■■  '^  down,  which  can  bu 

t 

.^,  .,u  ill.    ',:„y,.,  |<lan  of  the  old  lady 
«bo  ride  k  ptlr  of  stoddags  Ust  •  lifetime 


by  knittinp^  on  new  feet  one  year  and  new 
I        '  :i  can  readily  attain  the  age 

:li  no  other  druubiicks  than 
)«  ..■.,.  ■•-...^....nji  from  surgical  operations, 
which  will  be  no  worse  than  their  cu^tomnrr 
"  i^pcUa  of  fever,"  "  attacks  of  indigestion," 
"  ncrvoua  prostration,"  "  malarial  poison- 
ing,"  and  the  like. 

I  bare  endeavored  to  treat  this  important 
subject  with  proper  Ecientitic  gravity.  1  un. 
ticipate,  however,  the  ghoulish  glee  of  the 
professional  humorbl,  who  will  ploat  over 
the  prospect  of  prominent  citiicens  being  al- 
luded lo  as  "  wcll-repuired  "  instead  of  "  well- 
preserved"  men,  and  who  will  give  the  over- 
worked stove-pipe,  motber-iii-l.-iw,  and  front 
gate  a  rest,  in  order  to  exploit  the  funny 
possibilities  of  a  mature  gentleman  who  has 
been  patche<l  up  until  he  has  the  digestive 
apparatus  of  a  goat,  the  vocal  and  re.'ipira- 
tory  machinery  of  a  donkey,  and  a  cranial 
cavity  filled  with  the  ganglia  uf  a  sheep  or 
an  intelligent  Newfoundland  dog. 

I  anticipate  aUo  the  moral  and  scriptural 
objections  of  a  part  of  the  clergy,  as  to  the 
effect  upon  tbc  fouI  of  this  iacorporation 
with  the  beasts  of  the  field. 

But  all  great  ideas  must  encounter  tbia 
sort  of  thing,  and  §o  mine  must  perforce  ea- 
dure  it-  JoDN  McElhot. 

WxiBntOToa,  D.  0. 


THE  RtOHf  TO  PBOPEETT. 

Edttnr  Popular  /Mtnet  3fonthly: 

Is  Mr.  Pbilpott's  able  essay  on  "The 
Origin  of  Property,"  in  the  "  Monthly  "  for 
September,  he  quotes  Prof.  Leslie's  notable 
remarks  on  the  true  meaning  of  the  word 
"  property."  While  there  muy  have  been 
other.*  who  hove  also  called  attention  to  the 
same  [loint,  I  can  not  refrain  from  specially 
referring  Mr.  Phiipott  and  your  renders  to 
Volume  II  of  the  works  of  the  late  Thomas 
llil!  Green,  a  thinker  who!<c  acute  and  lucid 
discussion  of  fundamental  political  notions 
has  received  singularly  inadequate  notice. 
He  frequently  touches  bottom  ground  with  a 
flmmess  cluiracteristic  of  no  other  political 
writer  known  to  me,  and  in  this  instance  lie 
phrases  with  e.«pecial  felicity  (Vol.  II, 
"  Principles  of  Political  Obligation,"  pp. 
BIT  rt  ifq.)  the  idct  upheld  by  Mr.  Phiipott 
and  Prof  Lc«lie ;  "  Two  questions  are  apt 
to  be  mixed  np  which  ought  to  be  kept  dis- 
tinct. One  is  the  question  how  men  camo 
to  appropriate ;  the  other,  tnc  question  how 
the  idea  of  right  has  conic  to  be  associated 
with  their  appropriations.  .  .  .  One  condi- 
tion of  the  eiistenco  of  property,  then,  ia 
appropriation.  But  another  condition  must 
be  fulfilled  in  order  to  constitute  property. 
This  Is  the  recognition  by  others  of  a  man's 
appropri.'xtioiis  as  something  which  they  will 
treat  as  his,  not  theirs,  and  the  guarantee  to 
bim  of  bis  appropriations  by  means  of  that 
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reoognilion  ...  (p.  S23).  To  My  that  it  to  • 
'  law  of  tiBtare '  that  a  man  should  bare  tk 
property  in  the  work  o(  bi!<  liands,  is  no 
moro  than  !>aytag  that  (hat  on  which  a  msn 
ban  impoBcd  his  labor  i^  recogniited  by  others 
as  »(ini<rthing  which  should  he  his,  just  as  he 
to  rc-(x>(;tiiju.'d  l>y  thctu  m  one  that  nhould  be 
his  own  master.  .  .  .  It  ta  only  within  a  so- 
ciety, ru  ft  relation  between  its  mcmbersi, 
that  there  can  be  such  a  thing  av  a  right, 
and  the  right  to  fn>e  life  rests  on  the  oom- 


non  will  of  society.    Jatt  a*  the  wmf^toci 

iuter«Ai  of  a  »<K-i  '  "      ■sjik 

meuiber  of   it  lli'  >  tl 

constitutes  the  ri^-  - ■  <i# 

Buch  life,  and  the-  "OB.  Ibai 

of  ciistooi,  then  »'        '  -  thsni  to 

each."  This  is  Pr^.£.  l^nlie'k  Uionghl  hi 
atopliflcd  form,  and  it  may  be  of  intend  to 
Mr.  Fbilpott  to  note  the  passage. 

JoBIf   II.    WieMOBt. 
CumnDac.  Ham.,  Bipt^mbtr  14.  IW. 
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A  MiyOBtTT  BUT  KOT  A  SECT. 

A  PROTESTANT  minister  ia  Oak- 
land, Col.,  in  a  recent  address 
on  the  Hubject  of  the  public  -  school 
system  of  the  United  States,  eipreswod 
him»elf  as  fullows :  "  la  one  of  the 
aohoola  of  San  Fnincisco  Herbert  Spen- 
cer's '  Data  of  Ethics '  was  intro- 
dnoed  as  a  text-book  of  morals — as 
palpable  a  violation  of  the  law  forbid- 
ding sectarian  inatmction  as  the  intro- 
duction of  the  Catholic  or  Methodist 
catechism  ;  for  Herbert  Spencer  belongs 
to  that  very  small  and  narrow  sect 
which  promulgates  the  creed  of  agnosti- 
cism." If  the  reverend  upeaker  bad  ta- 
ken tlio  ground  that  the  "  Data  of  Et}i< 
lea  "  was  too  abstruse  a  book  to  be  placed 
in  the  hands  of  public-school  ptipils,  wo 
■honld  have  felt  inclined  to  siistsin  his 
objection.  But  wlien  ho  says  that  to 
introduce  snch  a  book  is  to  (rire  a  secta- 
rian character  to  the  scboul  in  which  it 
ia  nsed,  we  most  enter  a  protest.  Sci- 
ence ia  nerer  sectarian ;  philosophy  is 
never  sectarian.  Sectarian  tenching  be- 
gins when  yon  ask  a  man  or  n  child  to 
assume  what  can  not  be  proved,  for  the 
a&ke  of  keeping  within  the  dogmatic 
lines  that  fence  round  some  ptirtioular 
creed.  The  followers  of  Mr.  Spencer 
may  be  a  minority,  lint  they  ore  no  moro 
A  Sect  than  wore  tbo  adherents  of  the 
Oopcmii.-iin  system  of  astronomy,  t>r 
than  are  the  believers  io  tbo  Darwinian 
thtory  of  natural  selection.  Mr.  9peD- 
oer  makea  no  appeal  to  faith,  but  find* 


his  premises  in  the  common  expei 
of  mankind.  A  pupil  who  was  being 
taught  out  of  the  "Data  of  Etliics" 
would  be  quite  at  liberty  to  dlspoU 
cither  the  premises  or  the  nrgnmootB  of 
the  onthor;  and  ho  wonld  not  h»  si- 
leoced  by  the  declaration  tl  n- 

cer  waji  infuUiblo.   Butwli«. ,  -tna 

are  taught  they  are  taught,  not  as  con- 
taining matter  for  discussion,  but  aa 
containing  doctrines  that  must  not  bt 
disputed,  on  pain  of  more  or  loss  diaft* 
greoable  couseqaences.  Sitnihirly,  vhfo 
the  Bible  is  read  In  school,  it  b  read 
not  as  a  fallible  record  of  events  or  a 
fallible  guide  in  morals,  bat  as  coise* 
thing  absolutely  anthoritalive — Um  to^ 
voice  of  God.  It  is  perfectly  obrlooa, 
then,  where  sectarianisra  ii  "  ion 
begins :  it  begins  just  iit  tli  r* 

doctrines  of  nny  kind,  fh 

by  a  portion  of  the  r.  not 

discussible  on  grounds  of  re«soa,  arc 
ma<le  a  part  of  public-school  instradioa. 
Sectarianism  comes  in  w!icnev<jr  th« 
teacher  is  obliged  tu  say  "  Hush  I ''  to 
the  inquiring  scholar  who  wants  Ida 
reason  satisfied  before  he  wlU 
There  is  no  sectarianism,  on  the  ol 
liand,  in  making  oao  of  a  book  wlikk 
lays  no  claim  to  any  kind  of  pririkfi^ 
and  which,  therefore,  can  nut  foroe  lb* 
belief  of  any  one-     The  foil'  Mr, 

Sponcifr  <)(»  tint  fiirni  M  "i-'-t  ff 

have  n  .t- 

ompt  tr  ind 

beoatuo  thoy  bold  thomselrea  at  fVill  Ut^ 
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my  to  poM  beyond  th«  bonncU  of  Mr. 
r's  tboagbt  vhenever  tbey  can 
■ir  way  to  doing  so.  Mr.  Speocer's 
"•  L»ttt«  of  EtbU-A  "  loay  not,  contain  all  the 
tnilh  on  the  sobjeot  of  morals,  but  the 
truth  wbieb  it  doca  contain  iendi  itself 
to  demonstration ;  and  no  one  can  be 
the  worse  for  being  taugbt  demonstra- 
ble truths.  Upon  tbat  ruiindation  he 
CSQ  BJler*nr(i  buUd  what  ho  likes— haj, 
stubble,  or  what  not;  and  after  his  su- 
penttmcturo  ha«  been  tried  by  the  fire 
of  experience,  as  it  is  rorj  likely  to 
be  y\\\  »tiU  bavc  something  solid 
OQ  which  to  rebuild  in  perchance 
fashion.  We  do  not  advocate  the 
notion  of  the  "Data  of  Ethics" 
int<j  tho  public  schools;  bat  we  are  con- 
rincwl  that  it  would  be  a  very  good  thing 
for  the  rising  generation  if  some  of  the 
td«M  contained  in  that  book  could  be 
broogbt  home  to  their  minds. 


of  ex 

^^  b« 
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MCtXXCK  AT  D0MK8T1C  KCOXOifT. 

Mo.  EswASD  Atkissom^s  paper  on 
The  Art  of  Cooking,"  which  opens 
aarober  of  the  "  Monthly,"  is  ono 
to  wblcb  we  confidently  call  the  atten- 
tion of  every  reader  of  the  magazine. 
There  is  no  art  which  concerns  the 
woU*  being  of  more  persons  than  cook- 
ery. Blunders  In  navigation  do  not  in- 
jure those  who  slay  on  land,  errors  of 
engineering  may  easily  bo  escaped,  and 
the  mistakea  of  the  apothecary  do  not 
Vet  him  who  takes  no  medicine.  But 
lonc  of  UK  con  do  without  eating,  and 
if  our  food  is  not  pnipcrly  prepared  we 
arc  snre  to  suffer  both  in  benlth  and 
in  pocket.  The  fact  which  Mr.  Atkin- 
son states  In  hi<)  opening  sentence,  that 
"the  co«t  of  material*  which  are  used 
for  f"  to  one  half  or  more  of 

the  a-  ome"  of  most  persons, 

tibows  llie  importance  of  carefully  lira- 
g   the  percentage  of  waste   in   this 
Item  of  domestio  expenditure;  and 
we  r.  that,  as  he  statea 

ia  the  ar:^  i>h,   "good  health 

d«p<Qds  in  grtcatcr  measure  upon  ade- 


when 


quate  nntrition  and  upon  the  conversion 
of  food  material  into  a  digestible  form 
than  upon  any  other  factor  in  life,"  tho 
value  of  correct  principles  in  cookery, 
on  the  score  of  health,  is  apparent.  Yet 
the  present  mode  of  cooking  is  far  from 
agreeing  with  correct  principles. 

Mr.  Atkinson  says  that  almost  the 
whole  of  the  fuel  used  in  cooking  in  the 
ordinary  way  is  wasted,  while  the  odors 
which  accompany  the  process  are  evi- 
dence that  the  food  is  losing  nutritious 
properties,  and  often  tbat  it  is  being 
converted  into  an  unwholesome  condi- 
tion. Tho  effect  of  heat  on  starch,  su- 
gar, fats,  and  albuminoids,  and  the  laws 
of  radiation  and  conduction,  are  well 
enough  onderstoo<1,  yet  cookery  has  re- 
mained stagnant,  while  metallurgy,  dye- 
ing, soap  making,  and  other  familiar 
arts,  which  likewise  depend  on  cJiem- 
istry  and  the  science  of  beat,  have  made 
gratifying  progress.  The  cooking  of  the 
world  is  practically  in  the  bands  of 
women,  and  the  art  is  in  an  undeveloped 
state.  Here  is  a  chance  for  tho  sex  to 
prove  good  their  claim  to  the  same  men- 
tal capabilities  as  men.  Lot  them  give 
up  blind  foUowing  of  recipes  and  learn 
to  understand  proce&ses.  Let  them  ex- 
periment, record  observations,  and  in- 
vent. If  they  can  not  at  onco  rise  to 
the  level  of  original  work,  lot  tbem  at 
least  study  tho  investigations  and  apply 
tho  inventions  of  others.  Mr.  Atkinson 
has  made  experiments  in  cooking,  ex- 
tending over  some  years,  which  have 
led  to  the  invention  of  the  apparatus 
described  in  his  article.  Ilia  ''  oven  " 
and  "  cooker  "  unquestionably  prevent 
the  scorching  of  food,  and  effect  a  won- 
derful economy  in  fuel,  yet  be  has  found 
it  difficult  to  give  away  his  viiluablo 
ideas  to  the  public.  We  are  confident, 
however,  that  his  article  will  be  read 
with  more  interest  than,  say,  twenty 
years  ago.  A  steadily  pcrowing  amount 
of  thought  ia  being  ^ven  to  making 
science  serviceable  in  the  preparation  of 
food,  and  in  other  matters  o(  bousehold 
economy.    The  fact  that  such  men 
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Kr.  Atlcinaon  and  Prof.  Mattlen  Will- 
iams uro  working  in  this  6cld,  nad  tliat 
their  results  ure  received  nitb  interest, 
gives  promise  (hat  tlie  baraan  race  will 
Bonie  time  attain  to  a  llioroughly  inlelli- 
g«Dt  style  of  daily  lif o. 

LITERARY  NOTICES. 

Thb  STnucrriiK  and  DtsTBtncTiox  of  Cobal 
RxKr3.  Hy  Charles  Darwix.  Third 
EiliUon,  with  aa  Appendix  by  Prof,  T.  G. 
BON.VET.  With  niuslratioD).  New  York : 
D.  Applcton  &  Co.     Pp.  844.    Price,  $2. 

The  formation  of  coral  reefs  was  one  ot 
Uit>  Bubjcctj  investigated  by  Durwin  during 
the  voyage  of  the  Beagle.  The  inforroiition 
which  he  obtaincU  rrorci  lua  own  observations 
and  the  reports  of  other  invrstigatoTB,  to- 
gether irith  the  mode  of  accouotins  for  thcRe 
structures  resulting  from  his  study  of  this 
material,  are  embodied  in  the  present  worI(. 
The  first  edition  of  the  boolc  waa  published 
in  1812,  a  brief  sketch  of  the  author's  vien-s 
having  been  read  in  1837  before  the  Geologi- 
cal Society,  of  London,  and  published.  Dar- 
win's theory  of  coral  reefs  speedily  won  ac- 
ceptance among  men  of  science,  and  had 
been  taught  in  KclcntiOc  lectures  and  text- 
books for  a  generation  before  any  consider- 
able rival  appeared.  In  1874  Darwin  issued 
a  revision  of  his  book,  eonloinhig  additional 
facts  obtainetl  by  later  explorers.  The  only 
important  work  on  tho  subject  which  had 
appeared  since  1842  was  Prof.  James  D. 
Dana's  "  Corals  and  Coral  Reef*,"  issued  in 
IB72.  Prof.  Dana  bad  occepted  Darwin's 
theory  in  the  main,  though  objecting  very 
decidedly  to  some  of  its  minor  fvatMrcs.  In 
1830  Ur.  John  Murray,  one  of  the  natural- 
ists of  the  Challenger  Kxr*dition,  advanced 
a  theory  wiilcly  at  T«rianf<<  with  that  of 
Darwin,  which  has  found  vi;;;oroiis  supporv 
en,  and  various  modifications  of  botii  the 
leodln;*  h.rpuifacses  have  been  offered  by  later 
Invcstigstors.  But  the  majority  of  those 
qualified  to  judge  of  this  difficult  question 
have  shown  a  disinclination  to  glrn  up  Dar- 
win'*  thoory  for  that  of  Murray— 40  much 

•II    ■  ■     ;         ■         ~     " 
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SUcnoe,"  and  drew  forth  a  rigarouf  rrply 
from  Prof.  Huxley  In  the  review  in  widcit  it 
appeared,  besides  arousing  a  Rpiriied  dians- 
slon  in  the  columns  of  "Nature."  TTit  new 
edition  of  "Coral  ficefs"  aJTords  the  means 
of  forming  an  intelligent  i,<pitilou  as  to  ths 
merits  of  Darwin's  views.  It  is,  by  the  way. 
the  first  edition  that  has  bocu  published  is 
this  country.  The  body  of  the  work  has 
been  left  as  rcvioed  by  the  author  for  tb« 
second  edition,  but  occasional  foot-not«a,  <ad 
an  appendix  comprising  a  careful  vavaaatj 
of  the  more  important  memoira  pahliahed 
since  1874,  have  been  added  by  Prof.  T  0. 
Donncy.  In  the  first  three  cbaplcra  dM 
three  chief  classes  of  coral  fornwdoai 
atolls  or  lagoon  islantla,  barrier  rcefv 
fringing  or  shore  reefs — are  d<"?(*rfhed, 
fourth  chapter  deals  with  th<'  >  of 

coral  reefs  and  conditions  fov  'uuir 

increase,  their  rate  of  growth,  and  the  depths 
at  which  reef-building  cortUs  can  Uvc.  Dar- 
win's theory  of  the  formation  of  th»  dilfcf' 
ent  clasBos  of  coral  reefs  then  follows 
Coral  polyps  do  not  flourish  below  a  depth  of 
twenty  or  thirty  fathoms,  but  rcvfs  on  fovid 
rising  from  much  greater  depths— how  ira 
these  to  be  accounted  for  ?  Tlie  theory  re- 
gards barrier  reefs  and  atolls  a«  tiaTippbecn 
developed  succcsslTcly  from  i  cfs. 

The  latter  are  so  named  bcca';  elf 

skirt  the  sborvs  of  islands  and  coi.'  ;.' '>I 
land,  Increosing  by  growth  on  the  out.  r  t.i^',, 
where  the  conditions  scorn  to  t>e  moat  favoT' 
able  for  the  life  of  the  corals.  ImagtM  mA 
a  reef  formed  around  a  vnlcanio  island,  md 
the  island  then  to  begin  sinking  beneath  tho 
SCO.  Tlio  reef  will  be  carried  down  with  It, 
but  the  active  growth  at  the  outer  edge  will 
still  keep  this  part  at  the  sea-lcvrl,  whlla  the 
inshons  port  where  growtli  has  i<topp«J  wOl 
become  deeply  submergvd,  Wo  nxiw  hat* 
an  island  aurrouudcd  by  a  deep  channri,  enl« 
side  of  which  is  a  ring  of  coral— that  Is,  la 
Lsland  encircled  by  »  Imrrier  reef.  SopfStat 
the  subsidence  to  go  still  further  onlO  lU 
highest  (Mint  uf  ttio  Uland  disappvu*,  OM 
growth  at  the  outer  edge  of  the  reef  iffil 
keeping  It  up  to  the  surface,  and  tWt«i» 
sulu  a  ring^haped  reef  inclosing  a  lagooo 
that  U,  an  aloll.  It  can  not  be  denied  Ikat 
this  theory  accounts  fi" 
a  barrier  reef  and  thc 
beihles  aBswcrlng  the  qucMUou  iwi^od  abo^ 


■D  in  k  rstj  uttml  m%y.  Rut  it  has  b«en 
objwtad  (Q  oo  •ooount  of  the  nmouiit  o( 
iiibtl^ionrr  in  tba  floor  of  ibe  Pacific  and 
ladbli  Oonns  which  it  would  Imiilj,  and  for 
Other  roAsons.  Mr.  Murray  attempts  to  find 
t  toundalion  at  a  suitable  depth  for  the  cor- 
begin  w&rk  upon  without  auppojiog 
idence.  He  tbinlu  this  could  b«  fur- 
br  the  aocumnlatioD  of  Bkrletoos  of 
t  anifflals  aod  plants,  upon  natural  elo- 
I  of  tlir  tea-Boor,  aUhou^h  when  such 
nmrba  fall  to  greater  depths  they  are 
irnl  by  the  aid  of  the  carbon 
''  wat£r.  lie  thinks  that  a  coral 
ion  rising  on  Much  a  base  would  tend 
to  annine  the  atoll  f  omi  owtn^  Co  the  more 
abuodaikt  supply  of  food  to  the  outer  por- 
lioiu,  and  the  removal  of  dead  coral  rock 
frvm  the  intH'T  portioiu  by  the  force  of  cur- 
rtnta  and  by  solution.  Ho  belicres  that  bar- 
rier neti  have  been  built  out  from  llie 
•hflKti  and  that  the  rliannel  within  them  ii 
bollo<r«il  out  by  the  sunic  ngciictc^  a^  the 
hgOOO  of  kD  atolL  The  death  of  Darwin 
MCOiTtd  10  Mon  after  the  promulgation  of 
|2^  theory  that  he  did  not  bare  an  uppor- 
^■nhy  to  publlih  any  exaniiuntion  of  it.  but 
I  a  frieail,  Mr.  T.  Mellard  Rcadc,  who  had 
tlte  opinion  in  a  letter  that  it  was 
•»  f^ry  far-fetched  idea,"  he  replied:  "  I  aiu 
•  (air  judge,  but  I  agree  with  you  ex- 
lly  that  Murray'*  riew  is  far-fetched.  It  is 
aaUblng  that  there  should  be  rapid  dl8»o- 
lutiou  of  cartionate  of  lime  at  great  depths 
and  near  the  aurfao;,  but  not  at  intcrmedi- 
ale  deptlis  where  lie  plaocs  hi«  mountain- 
peaka."  Bctidee  a  atatemcnt  of  Murray's 
th«0f7,  Prof.  D<»Dey'«  appendix  contains 
kbatraets  of  the  ricws  of  Alexander  Agassiz, 
n.  B.  Guppy,  (i.  C.  Bourne,  Dayley  DaUbur, 
Vf.  O.  Crosby,  aod  J.  D.  Dona,  together  with 
an  f  spraaaSoa  of  his  own  opinion  oa  to  the 
Taloe  of  tba  various  objections  to  Darwin's 
Uwoty.  The  rolumo  contains  three  folded 
oharta,  and  ha;l  an  adequate  index.  It  is 
bound  uulfurinly  with  the  other  worlu  of 
Darwin  LMued  by  the  same  publiihers. 

SAnKALRtLimoit.  RyP.  MAXlt^LLtit.  Lon- 
don and  New  York  ;  Longmans, Oreen  ft 
Oft,     Pp.  ei)8.     Price,  $h. 

Tnu  book  includes  the  flrat  course  of 
Qifford  letrturea,  twenty  In  niimber,  deltr- 
«r«d  by  Prbf.  ItiUlcr  before  the  University 


of  Glasgow  in  1883.  The  GlfTord  lectures 
rest  upon  a  fund  of  eighty  thousand  pounds 
which  wa3  left  by  Lord  Adam  Gifford  by  will 
in  188 B,  to  be  applie<l  in  specific  suras  to  the 
eatablishtnent  in  four  t;cotch  universities  of 
chairs  for  "Promoting,  advancing,  teaching, 
and  difTusing  the  study  of  Natural  Theology," 
or  "  (he  Icnowlcdgo  of  God,  the  Intitiite,  the 
All,  the  fint  and  only  cause,  .  .  .  the  knowl- 
edge of  his  nature  and  attributes,  the  knowl- 
edge of  the  relations  which  men  and  the  whole 
universe  bear  Co  liim,  the  knowledge  of  the 
nature  and  foundation  of  ethics  or  raorala, 
and  of  all  obligations  and  duties  thence  ari.s- 
ing."  The  will  provided  for  changes  of  left- 
UTcrs  at  short  intervatis  so  that  the  subject 
might  be  presented  by  different  mind.« ;  that 
no  tests  should  be  required  of  them  save 
that  they  be  "  able,  reverent  men,  true  think- 
ers, sincere  lovers  of  and  earnest  inquirers 
after  truth  " ;  and  that  they  should  tn>at 
their  subject  as  a  strictly  natural  science, 
and  under  no  restraint.  Prof.  Uiiller'a 
course  naturally  assumes  the  character  of 
au  introduction  to  the  courses  that  arc  to 
follow.  Much  of  it  i.<i  therefore  given  to  lay- 
ing down  the  lines  and  adjusting  the  bear- 
ings ;  and  the  discussions  comprised  in  it 
touch  chiefly  upon  the  three  points  of  the 
definition  of  natural  rfligton ;  the  proper 
method  of  its  treatment ;  and  the  raatcriala 
available  for  its  study.  The  definition  18 
found  in  the  seventh  IccCuro  to  be,  "  Religion 
consisLH  in  the  perception  of  the  infinite  un- 
der such  manifestntions  as  arc  able  to  in- 
Bucnoc  the  moral  charaotor  of  man."  Of 
methods,  the  historical  'm  preferred  as  the 
one  most  likely  to  lead  to  results  of  perma- 
nent value.  Its  object  is  to  connect  the 
present  with  the  past,  to  interpret  the  pres- 
ent by  the  paat,  and  to  discover,  if  possible, 
the  solution  of  our  present  difficulties,  by 
tracing  them  back  to  the  causes  from  which 
they  arose.  It  has  to  be,  and  is,  defended 
against  the  common  misapprehension  that 
(he  historian  cares  only  about  facts,  without 
attempting  to  interpret  them ;  and  against 
the  opposite  school  of  philosophers  who 
think  that  our  own  inner  consciousocfls  to 
the  one  and  only  source  from  which  to  draw 
a  knowledge  and  understanding  of  natural  ro- 
ligioa — forgetting  that  their  inner  consdous- 
oess  "  is  but  the  surface  of  the  human  intel- 
lect, resting  on  •Iratum  upon  strattun  of  on- 
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dent  thought,  and  often  obsenrcd  br  thick 
(a;cra  uf  dust  and  nitibii'l),  formed  of  the 
detritus  in  the  historical  conflict*  between 
tnith  and  error,"  The  materiaJs  for  the 
study  are  language,  myths,  customs  and 
laws,  and  saerc'd  books.  In  pursuing  it, 
be  subject  is  divided  into  three  branches, 
ordiug  as  what  is  here  called  the  Beyond 
flr  ibo  Infinite  was  perceived,  in  nature — 
Physical  religion,  which  was  to  be  the  sub- 
ject of  the  next  course  of  lectures  ;  in  man 
— Anihro[>ologii'Ml  religion,  which  meets  ua 
og&in  and  again  in  different  ages  and  in 
widely  distant  parts  of  the  world ;  or  in  the 
self — Psychol ogiea I  religion,  filled  with  In- 
tcllectuivl  endeavors  after  that  which  lies  be- 
yond man,  as  a  self-conscious  subject.  The 
lost  statement  corresponds  in  the  Christian 
religion  with  the  doctrine  of  the  Holy  Ghost, 
by  which  was  meant  in  the  beginning  "  the 
Fpirit  which  unites  all  that  is  holy  within 
man  with  the  Fioly  of  Dolics,  or  the  Infinite 
beyond  the  veil  of  the  Ego,  or  of  the  merely 
phenomenal  Self." 

A  Mi-Kriit  or  MAaiiM  CoKsmt-mos  tor 
EN-at-SKKits,  DftAfoBTSuex,  AXD  Ukciian- 
1(«,  liMUKACINO  ExjtJii-Les,  Rctxs,  Ta- 
m.KS,  AMI  Ri TEKrrtcts,  liy  Johm  Rich- 
ards. Philadelphia  :  J.  i(.  Lippincott 
Company.    Pp.  806.    Price,  %i. 

Tbe  author  of  this  book  enjoys  (he  ad- 
Toatage  of  on  cxperienoe  of  thirty-flrc  years 
iu  coiislructtrc  engineering  work,  at  home 
and  abroad,  ITv  is  a  practical  mechanic  in 
metal  and  wood  work,  and  a  designer  and 
ronstniotor  of  machine-work  of  all  kinds. 
lie  has  preparol  original  designs  for  more 
than  a  tliou^and  machines  now  in  common 
nsc  in  America  and  Euro|>c,  and  is  the  au- 
Uior  of  many  pnpc r^  and  a  number  of  valii- 
alile  liratUes  on  rarious  mechanical  subjects. 
The  prtaent  work  U  pmctlcal ;  is  not  for  in- 
struction M>  much  as  for  direct  application, 
and  is  inttfnded  to  meet  tlie  erery-duy  wants 
of  the  engineer,  drai^;btenuin,  and  mechanio 
in  his  wurkahop.  The  tables  are  the  result 
of  actual  practice,  and  are  worked  out  fram 
compU'i.  Tbe  references  are  duch 

aa  arc  c  ■mrr^  in  roal  work,  and 

the  solccii<iii ' 
of  years  tlir  r 

tJi  tliH  different  snbjtcts.  in  y 
riot  content  and  arrmngetncnt,  > 
|MgB  b  lof I  blank,  m  oj  le  Icare  a  plies  for 


recoiring  the  owner's  ttotes  and  oH^nal  isai-  { 
Icr,  the  constant  accumulation  of  whieti  wUI. 
it  is  beliered,  make  the  wiirk  a  ralaable  ««d( 
mecvm.  There  arc  other  oonTc&ieacec  la  ar* 
rangcment,  designed  to  faeJlitoM  Dm  tnc  of 
the  book  and  the  finding  of  the  page,  bcddca 
helps  to  the  redaction  of  valoco.  In  tliaf 
eral  introductory  observations,  tha  po 
ity  of  detenriining  between  wbai  i* 
able  and  what  not,  is  considered, 
the  particular  subject'   ■  pt«»a  ( 

"  Machine  Design,"  "  B< .  -  uaf<«  and 

Spindles,"  ".Sliding  Bcariui;?,"  "Tbe  1YiBt> 
mission  of  Power,"  etc.,  "  Steam  Machincrf " 
with  its  details  ;  "  Hydraulics,"  "  Mccbanlal 
Draughting,"  " neat,"  "Dynamic?,"  "Prpp- 
erties  of  Uatcriats  " ;  and  "  Weighta,  Mflaa- 
ures,"  etc 


Tni  FrnnuL  Govi 
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This  volume,  by  the  Profefisor  of  IHoIo- 
ry  and  Political  Economy  in  tbe  I' aJTcnit^ 
of  California,  comprises  a  carefully  pi 
essay  on  the  Constitution  of  tbe  pd 
established  European  republic  ; 
may  girc  lessons  to  American  ciiiKOO, 
which  is  in  every  way  worthy  of  their  sttuiy. 
Prof.  Mosea  approaches  the  subject  with  (ha 
manner  of  one  who  understands  It,  and  trniU 
it  philosophically  and  jwliciuusly,  nut  only 
describing  tlie  provisions  of  the  .Swiju  Too- 
Btitutlon,  but  investigating  their  CTolatlan, 
and  finding  how  tlir'V  csme  to  be  therv.  la 
tlie  introduction,  )>  i<lcr»(l  the  pfafh 

leal  conditions  of  1  and  obMrvsi 

the  componte  character  of  Its  p<^mlation, 
he  draws  a  ronlrast  tK-twoen  It  and  tto 
American  rcpulilics— the  rnited  Stalet 
those  of  Spanish  origin.  Tin-  Ti'itmlatln 
Switzerland,  variuui  as  U  1^  li  :  roa 

prehistoric  stock  willMut  msiiuv..  ,....,^^1^ 
influencai.  Th«  populat!un&  of  lti#>  AB>aii- 
c«n  republics  have  been  formed  from  efe- 
mcnta  whose  later  environment  has  had  little 
In  common  with  their  <■     '  njs. 

And  under  ootidilions  n!  dk- 

'-.ulJtions  has  been  m  -hk; 

■n-.      Pwltucrland    sn 

to(«nnln«d  to  fiNit 
,   ^    ,    I  al  iwtiliMi*.    Swli 
ii  the  only  existing  repubUa  thai  bia 
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|w>rioii  in  wliicb  roligiotu  wars 
{i«rt  of  Ibe  order  of  Iho  day.  Not- 
vitlurUnding  this,  snd  tbc  Bbarp  religious 
4Wiiions  bctirccn  the  cantotus,  uaion  bus 
prersili^)!,  and  a  federal  govcmmcDt  bna 
bwa  oiiUbliabcl  uuiler  wbicb  both  Cutholics 
«bd  Protcsunu  livo  irithout  surioiu  f  riviiotL 
ijuilicr  peculiar  fciitur«  of  Switzerland  ia 
tha  pniTklenee  uf  throe  di«tiact  and  official 
Uagiugea  (besides  the  unofficial  itotnanscfa), 
and  tl>«  maiaienanoe  of  u  maay  national 
ehancteriaUcs,  while  in  th«  United  States 
there  L*  a  t«ndency  to  assimilation  in  all 
thin^a  of  thiikind.  The  negro  in  the  South 
iatrodace*  a  problem  into  our  political  life 
"of  which  tbo  population  of  Switzerland 
girt*  no  bint."  Bucb  clas«  distinctlona  as 
may  csiit  there  arc  tho«e  that  may  arise  in 
a  bonogvncous  society  under  the  conditions 
of  Dod«rn  life,  or  are  a  surviral  from  the 
feudal  age;  bat  "they  are  not  »uch  as  pro- 
Mad  from  tbc  existence  In  the  population 
gl  different  races  regordud  a«  inferior  and 
■."  Ulitenicy  and  jr^'oeral  ignorance 
\wsij  part  of  tlio  population  arc  wanting  in 
fiwitterland  ;  "  In  fact,  in  no  country  of  the 
world  arc  the  ntlAira  of  education  adminis- 
tcfod  more  teatously  or  witli  greater  cffi- 
ciescy.  The  problem  of  republican  govern- 
ment U,  tbercforv,  simpler  in  Switzerland 
than  in  America,  ta  epite  of  the  proiimity 
of  the  Bwin  to  the  nionarcbicAl  rule  of  Euro- 
pean atatci."  The  anatytla  of  the  Swiss  Con- 
Uitiitlon  \a  intrMlucett  by  a  roricw  of  the 
'A  I  <  of  RwiM  FedcralLtm,"  and  i» 

I'-ocofion  to  the  sercml  depnrt- 
iiiu  .if   lilt)  guTcmrocnt,  its  foreign  and 
vmal    rclatious,    tlie   army  and    finance, 
ud  Priritogea,"  and  "Tfao  Com- 
iVMcmity." 

!»•"*"  ''<"nc*L  PRiLosorirr  ron  Enolisw 
A  New  and  Completed  EMition. 
P.  MjiiiArrT,  D.  D.,  and  John 
11     .....viiu).  B.D.     Vol.11.     The  Pnv 

li ;: ill  trannb ted,  with  Notes  and  Af)- 

;..ii.!i.-^.  London  and  Now  York:  Mac- 
rTMliia  .V  ('o.     fp.  239.     Price,  %\M. 

Tou  is   the  second  Tolame  of  a  work 
'  6rM  Tolumc  was  notirfd  in  this  maga- 
•t-  ■  s  ago.     Wliili' in  the  pre- 

in;;  ;  work  the  editor  has  taken 

I  mora  a^^reeable  task  of  paraphrasing  the 
^bai,  boranoe  the  "  Eritik"  Is  already  ac- 
stbla  In  Bn^h,  he  has  deened  it  "due 


to  Kant  to  pnt  bis  '  Prolegomena'  in  all  their 
homeliness  literally  before  the  render."  lie 
has  reprinted  in  the  appendix  tbc  suppressed 
piissagea  of  Kant's  first  edition  of  tbo 
"  Eiitik."  Tbc  work  is  unfortunately  with- 
out an  index. 

TTu  Modem  Cheta  Inatruttor,  Part  I,  by 
W.  Sttinitz  (G.  P.  Putnam's  Sons),  contains 
elementary  explanations  for  beginners,  the 
description  of  notations,  a  telegraphic  chess 
code,  an  essay  on  the  principles  of  tbc  game, 
and  analyses  of  mx  popular  openings,  with 
illustratire  games  to  each  opening,  while  the 
appendix  contains  the  giimes  of  tbc  contest 
between  Uessrs.  Steinitz  and  Tscbigoriu 
which  were  played  at  Havana  in  January 
and  February,  1880,  with  annotatioas  by  tbo 
author.     Pp.  198.     Price,  If  1.50. 

Prof.  Charla  W.  Kent,  of  the  Univer- 
sity of  Tennessee,  has  prepared  an  edition 
of  the  old  English  poem  Elcne,  which  is  as- 
acribcd  to  Cjnewulf,  with  introduction,  Latin 
ori^nal,  notes,  and  a  complete  glossary. 
The  introduction  and  notes  are  designed  for 
the  use  of  students,  and  not  with  any  view 
to  cnlical  purposes.  The  glossary  has  been 
made  more  complete  than  is  usual  in  edi- 
tions of  old  English  poems.  From  the  his- 
torical notice  in  the  introduction,  it  appears 
that  the  manuscript  of  this  poem  was  found 
in  1822  in  the  Cathedral  Library  in  Vercclli, 
and  the  question  of  lliu  way  it  got  there  has 
gtren  rise  to  considerable  discussion,  with 
not  very  definite  results.  The  author  is  sup- 
posed to  hare  been  a  Kortbumbrion,  and 
to  have  lived  in  the  eighth  century.  The 
poem  is  founded  on  the  story  of  the  search 
for  the  cTOSs  and  its  discovery  by  the  Elni- 
prcss  Helena,  wife  of  Coustantinc.  While 
the  author  has  followed  the  story  with  con- 
sidernblc  fidelity,  be  has  not  bound  himself 
too  closely  to  it,  and  those  passages  which 
are  all  his  own  are  the  best  in  the  work. 
Desides  the  historical  and  critical  introduc- 
tion, a  metrical  introduction  and  a  bibliog- 
raphy arc  given.  We  lost  month  published 
a  notice  of  a  translation  of  this  and  two 
other  old  BiipUs'li  poems.  Ginn  &  Co.,  pub- 
lishers.    Pp.  140.     Price,  65  ccnU. 

Of  two  text-books  in  Oreek  published  by 
Ginn  k.  Co.,  Mr.  Iiaac  Flaijg't  edition,  witli 
notes,  of  Euripides's  Iphifffnia  amntty  (h* 
TceurUoit  commends  itself,  not  only  on  ao- 


Oount  of  the  superlative  llt«r«rjr  merit  of  the 
tra^jcdy,  but  ntso  for  tba  cditor'a  excellent 
critical  inti'odluciione>,  iu  irhicli  be  gives  an 
aocoiini  of  the  growth  of  the  IcgoDil  of 
Iphiiicenia,  an  analrsia  of  ifae  plot  and  artis- 
tic structure  of  the  «ork,  and  a  disaertation 
on  thu  meters  and  tcchoiriuc.  The  volume 
is  ot»e  of  the  publishers'  "  College  Series  of 
Qrcvk  Autburti,"  edited  under  the  Buperyi»- 
ion  of  J.  W.  White  and  T.  D.  Seymour.  Pp. 
107.  Price,  |1.60.— Mr.  Addison  Hagnt^it 
Irrftjular  Verb*  of  Aide  Prose  givea,  after 
tbo  regular  verbR,  pure,  mute,  end  liquid,  the 
irregular  rerbs  iu  alpliabotical  order,  n-ith 
prominent  mcttnlngs  and  upccinl  uses  of  fre- 
quent occurrence,  often  illustrated  by  truno- 
latod  exaroples,  the  most  important  com- 
poundjs  many  related  word!<,  luid  some  four 
hundred  and  Ofty  English  dcrirativca.  Tbe 
Tolumc  constitutes  a  helpful  bridge  OTer  a, 
moat  diiEcult  passage  in  the  study  of  Greek. 
Pp.  208.     Piiec.  tH.OO. 

Prof.  .S.  E  TillmanU  Elemenlarjf  Leuons 
on  U(at  a.  B,  LI[<piMcott  Company)  have 
been  prepared  to  nicot  the  nccc<sitic-8  of  a 
short  coiipse  of  Fevcoty  hours  at  the  United 
Stales  unitary  Aca^Jcmy.  The  selection  of 
material  has  been  guided  by  connidentions 
of  tbe  sub-eourse  of  st\idies  and  of  what  is 
essential  and  mo»t  useful  for  the  students 
to  know.  A  logical  arrangement  \*  sought, 
cuiil  cleamesa  and  conciseness  in  relation  are 
aimed  at.  Most  of  the  experimental  llhistra- 
tions  described  or  referred  to  are  sucb  as 
on  be  performed  in  the  Iceturc-room.  The 
tpcclal  topics  treated  of  are  "Thermome- 
try," "  Dilatation  of  Bodies,"  "  Calorimetry," 
"Production  and  Condensation  of  Vapor," 
"Change  of  Slate,"  "  Ilygrometry,"  "Con- 
duction," "  Uadiation,"  "  Thermo  -  Dynom- 
Ics,"  and  ilic  "  MeieorolopScal  Acpecta  of 
Heat."     Pp.160.     Price,  e 1. 80. 

The  Manual  o{  Chemitlri/ /or  the  Use  of 
JMieal  fiudmtt  of  Dr.  Bratulrfth  Sipnands 
(P.  Dhikiston,  Son  &  Co.,  Philadelphia)  is 
Dot  dciigncd  to  ho  a  medical  chcmUiry,  but 
lake*  up  thoiM)  parts  of  general  chemistry 
wblvfa  it  if  neeesMry  for  nitvljcal  students 
to  know.  Tbe  author,  harirj;  prepared 
itudenLs  for  sercral  yean  In  thit  brnucb, 
bcUfres  ttiat  he  kuowa  thrir  noeda,  and  has 
Bud«  Ihia  tirort,  in  Ut«  light  of  that  knowU 
•df(a,  lo  npitlx  thou.  Ilesldo*  tli«  elaracata, 
t  Ittrge  aharc  of  tbe  tpact  b  allottwl  to  tbe 


chemistry  of  water  wul  air  axi4  the  m)f 

stances  by  which  they  iv  '  .  aad  (o? 

this  acknowledgmcni  i'  ■■  •♦rtorw 

and   artlclea  of   Pr«(.  C.  i'.  A 

chapter  is  given  to  tbe  tests  :  -  jio^ 

tant  substances,  and  another  cJMpltr  to  the 
tests  for  urine  and  the  lubetaaeos  that  occur 
in  it.  The  theories  of  to-daf  enBMniag 
chemical  action  are  briefly  pre«cnu>«L  Tbe 
metric  weights  and  measure*  are  abe  no- 
ticed,  otid  the  rules  are  giren  for  ooarrrliqg 
degrees  of  temperature.  Pp.  164.  Plkt, 
J2.00. 

In  an  altractire-Iooking  volume  «f 
Tcnient  pocket  size,  entitled  Ortal 
from  Great  Anurieant^  0.  P, 
Sons  bare  grouped  the  Dcclarstioo  of  Ia4^ 
pendcnec,  the  Constitution  of  tbe  CTnitnl 
States,  Washington's  inaugural  and  farracll 
addresses,  Lincoln's  inaugural  and  farvaall 
addresses  and  his  great  Gettysburg  (iwcdi, 
and  Washington's  rirciiisr  letter  of  caigiaM> 
lation  and  advico  to  tbe  Goveraon  ol  Iha 
thirteen  States,  with  historical 
some  of  the  papers;,  and  fmrtralia  of 
ington  and  Lincoln.     T'  ->  aU 

body   principle*   and   >■'•  ;ulh»-] 

obscrrancc  of  which  is  eaacntial  to  the 
tcnanoc  of  our  Govcmmant,  and  which 
importKnt  that  all  eltieena  abnuld  dieridi 
and  keep  In  vigorous  Ufa.  Pp.  19D.  Priee, 
YS  ccnte. 

TAi  Kingdom  of  tht  UistdftA  ;  or,  (Ar 
Empirt  of  the  Win*  { Rmpire  Book  D«ii«a^ 
28  Lafayette  Place,  New  York),  baa  beta 
written  by  Mr.  John  Lard  Peek  vttb  rsf* 
ercDce  to  the  existing  stage  of  social  «to- 
lution.  If  not  anitcd  to  tbe  preaanl  Male  of 
opinion,  it  may  find  a  reading  in  tbe  not 
century.  The  purpose  of  the  bf>rik  ti  o^ 
folded  in  the  introductory  eh  '^  I* 

headed    "The   Reliable   tml  la 

Thought."  Of  the  unreliable  atr  all  rrS^ 
ious  systems  founded  on  trsdition  and  rorclar 
tion,  dogma,  and  speculative  philoaopby,  Is- 
eladlng  all  tbe  STRtems  that  bav«  foUoml 
one  another  from  Plato  and  the  aadeMt 
down  to  the  pessimism  "f  ~  'iiaticr 

Uartmann  and  tbe  a^:' 
tlaxlvy,  and  Spencer,     Nii:lii;;  u(   tbta* 
systems  "  In  »ttBdentlj  ncnr  the  &nal 
to  lonf  '  c  human  mind,  aad  lit 

]irc<Iict<  Tcnturrd   dial   bodi  ll 

thwrn  will  gira  way  to  a  sysScm  of  oalcli^ 


oorg  p«rfMt  fhaa  Ui*  eTolulion  philoEophy 
tt  wpiwoml  hy  Bt<rt)«rt  Sjicuoer."  The 
eltM  of  ideM  that  is  mo»t  positive  and  re- 
lUUa  b  foiuid  In  modern  :<cicncc,  which  ac- 
luiowl«t}(;cs  nnthing  «s  beyond  cuulid  criti- 
ciat,  liw  Dottiiiijg  e«cr«d  but  tbt;  truth,  and 
bnatlgatM  01  «»ry  p«rt  of  the  universe  «ud 
of  mu  with  equal  tnipartialitjr ;  aail  i»  oot 
■a  itticma  or  uita^ooietio  of  all  former 
kaowleitgc  and  opinion,  bat  "  ta  a  more  com- 
plete, thoroiigli,  and  sysldmalic  Luowlcdge 
of  the  tame  kind  as  an;  imperfect  knonl- 
edg^  ptMcding  it  that  haa  a  real  basia  of 

^^K  Tlia  aecond  Tolnmc  of  the  li^pfirt  for 
^^Hk&  of  the  Geologii'sl  Surver  of  Arkansus, 
^^Kider  the  direction  of  Statu  Geologiiii  John 
^E?  Firii»ntr,  eomjiriaes  a  reriew  of  the  AVo- 
f  af  SoutkaasUrn   Arianxat,  by 

Am  'r>c  1.  iiilL  h  is  the  result  of  the  joint 
work  of  tbo  United  .StaU4  and  the  Statu 
dttrtevA,  in  irhlc-h  the  hilter  was  able  to 
a*atl  itjK-ir  tif  Trvf,  Hill's  l^nowleilge  of  the 
■MMialo  geok>g7  of  oilier  parts  of  the  Union, 
the  fpjnom  crabmecd  lu  tlie  present  survey 
r  My  to  lie  between  the  Oua- 

(••  <T!>,  exirn'liiig  a  little  east 

k«f  -I  'I  .1' I,  including  Little  Hi«nouri 
■U'i  Uii'i  ■  !l:>  ',',  and  to  conjist  most  large- 
ly of  the  Trinity,  Luwer  and  Dppcr  Creta- 
eeoTM^  and  Tertiary  formations,  with  plateau 
gravel  and  aaaociatcd  dcpo<>it«,  and  tbo  flood 
plaina  of  the  riven,  of  the  Post- tertiary  or 
QoKtcmary.  lit  determining  the  relations 
of  the  Upper  Crrtoccotu  buds,  the  author 
CWidnrtif  that  they  are  iijentic-iil  with  thoae 
pf  Tevuk,  nore  dliscarely  bo  with  those  of 
Kew  Jrnry,  nnil  llie  c<iuivalent  of  the  Upper 
Crctar.  tpi?,     The  relationa  of  the 

vr  '  and  Trinity   with   forma- 

etJt  of  tlic  Uistissippi  arc  at  present 
ly  cenjectttral.    I'rof.  JliU's  review  it  *u\u 
plamated  by   paper*   on   "  The    Northern 
Liialli  of  th«  Vesoxoiv  n<x*l(H  in  ArlsariMUi," 
by  Piof-  O.  P.  Day,  and  "On  the  Manufatt- 
:,"  by  Prof.  Branner. 
.   the  teried  U  a  pre. 

Ilnrimry   report    OU    UlO     Orolriyj/  of  itit  Ooaf 

ittffiomt,  by  Arthur    liVn.«t»n>,     It  <Y)ntaitii) 
floly  a  part  of  the  coal  rcpion*  of  iln"  State, 
neyrt—iitini;  an  «rfii  of  nmrly  tn-n  Thn.:^;inii 
mQca  OS'] 
lailat  aloogtli 
Isdiaa  Territory  to  DaixlaiMlle.     Chapters 


are  derotcd  to  the  "Distribution  of  Om 
Coal,"  a  review  of  the  coal  industry  of  tbo 
Siato,and  the  compoaition  and  adaptabilities 
of  the  coal«. 

The  Vommiuioner  0/  Aipieullure,  in  hia 
Rrfjorrt  for  1888,  reprcKcnts  the  year  aa  hav- 
iog  been  one  of  much  greater  activity  in  the 
department  than  it  had  ever  before  cxperi> 
I'uced.  The  inredUgations  nuide  have  ex- 
cited popular  interest,  and  the  rcijulis  ob- 
taiued  have  boen  helpful  to  the  farming 
closd.  A  good  record  wns  made  of  the  work 
of  the  experiment  gtationa.  A  oloaring-hou«o 
or  exchange  la  coiled  for  through  whicli  they 
can  co-operate  The  uiost  impurt^nt  duly 
devolving  upon  the  Lturcau  wa:i  the  work  for 
emdittatiug  contagious  pleuro-pucumonia  In 
cattle ;  and,  in  connection  with  this,  the  need 
of  a  laboratory  is  suggested  where  persona 
can  qualify  thcmsclvua  by  experiment  for 
practice  in  the  diseases  of  animals.  The 
division  of  entomology  pursued  invcstiga- 
tions  on  the  cottony-cushiun  scale  of  Cali- 
fornia, the  bop-Uiu«(',  tlie  rnot-inf  eating  &etBa> 
tode  womiH,  tbo  cotton  and  l>oll  worm,  which 
attacked  the  toioato ;  the  Rocky  Mountain 
locust,  the  biiflulu  gnat,  nud  various  other 
inxcctg  injunons  to  vcj;ctatioti.  It  is  giving 
attention  to  the  introduction  of  parasites  de- 
structive of  such  insects.  Experimcnu  of 
fiilk-culturo  have  not  yet  given  promise  of  • 
profitable  industry.  The  chcinical  division 
interested  itself  in  the  study  of  food  aduU 
t<^rations  and  proce&jes  for  making  supor 
from  sorgbom.  Tlic  statistical  department 
hnd  to  meet  large  demands  for  isupplying 
information.  The  botanical  divisiun  was 
busy  in  experiments  on  the  adaptation  of 
various  plants,  and  in  studies  in  vegetable 
pitliolojgr-  Attention  was  given  to  tl»e 
\  habits  of  different  birds,  and  tbo  depred*. 
tions  on  crops  of  various  small  mamtnalB. 
The  seed  division  was  active  in  sending  out 
eoe<l8  to  experimental  cultivators  and  the 
constituents  of  members  of  Congress.  The 
forcBtry  division  rejKjrtcd  progress,  bat  not 
much  encouragement  as  yet  for  the  restora- 
tion of  the  forests,  or  even  for  the  preserva- 
tioo  of  what  of  them  arc  left.  lllcrosDopieal 
investigations  were  made  in  various  direc- 
tions. In  pomology  experiments  are  report- 
i.'d  on  tropical  nnd  seniitropical  fruits  and 
on  hardy  Kuu^lan  fruits  for  tbo  Northwest ; 
Bud  an  excellent  paper,  by  Mr.  ^V.  11.  Ragan, 
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b  ptiblUbed  on  our  irtid  fniita  and  the  de- 

drmbtlity  nnd  feasibility  of  perpetuating,  cul- 
tirating,  »od  iniprorihg  them. 

Bun  and  iShnde  la  the  name  of  a  monthly 
*  picture  pcrioclioil  witiiout  letterpress," 
published  by  the  Phvto-Oravurt  Company, 
803  Droudway,  New  VorV,  which  hiu  Ut«ly 
oomplet«d  Ita  first  year.  In  Ita  growth  it 
boa  found  the  taste  of  it^  patrons  prcf«rriag 
pictures  of  the  higher  cla^s,  and  quality 
rather  tlian  quantity,  and  announces  its  pur- 
pose In  thtr  selection  of  subjects  to  respond 
to  this  demand.  Among  its  plans  for  the 
fuiiirt!  ar«  to  reproduce  the  leading  pictures 
In  the  oollectioo  of  the  Ifetropolitan  Museum 
of  Art  and  the  works  of  American  artists ; 
to  flooourago  the  artistic  side  of  direct  pho- 
tography In  lU!  iu  phages;  and  to  add  exam- 
ples of  sculpture,  architecture,  and  Indus- 
trial art  The  subjects  of  "  Ecoe  Bomo," 
"The  Return,"  "Sunshine,"  "From  the 
Land  of  Sleepy  Hollow,"  and  others,  in  the 
August  number,  each  executed  In  its  peculiar 
style,  otHild  hardly  be  improved  upon.  Price, 
iO  oeats,  a  number ;  $4  a  year. 
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AsHrat  Ak«rl^iiftl  HIalog. — W^ritlng  on 
"  Ancimt  Mining  in  North  America/'  Prof. 
New1j»!TT)r  (p'JiltK,  in  tbe  "  Americsn  Anti- 
qwfJMi,"  of  the  great  aniiqiiitj  of  the  abo- 
r<gb«i  work*.  Tbe  ancient  copper  mines 
en  I^ka  Siiiwrior  were  al>aDdoned  not  1cm 
Utaa  (bur  hani]r(4  Te*r«  a^o  :  for  the  henpg 
of  nibbhh  around  tbe  piiii  mode  by  the  an- 
cIcDt  mlncn  were  coTcred  with  forest  trees 
that  haii  rnoched  their  largest  dte.  The  otd 
^ii<3t  mine*  uf  Vorih  Carolina  and  the  quar- 
of  Krpctttiue  in  the  Allcghanies  ahowcd 
\0:e  criilcnct  '  inity.     Some  popula- 

tion In  thi-  Valley  worked  the 

oiMtM  pIuccB.    The  author,  vis- 

Mag  7  1  (8tt0,  when  the  Brat  well 

bail  bean  vpcucd,  notiood  pita  In  the  ground 
vUdi  proTcd  to  be  relir«  of  the  excarations 
{pririiiPTal  oil  i^ithorer?.  A  cilixen,  digging 
WeD  in  ODi!  of  the  pita,  had  dli>oorcred  and 
faOowvl  an  old  well,  which  was  cribbed  op 
■tab  lliafa««  and  cnntaincd  a  primitire  lad- 
drr,  tik*  tbeae  which  have  been  found  in  tlie 


^ 


old  copper  mines  of  Lake  Superior.  The 
eribbing  had  been  radely  done  with  nicks 
fram  six  to  eight  inchea  ia  diameter,  wbioh 
had  been  cut  or  split  by  a  very  dull  instru- 
mcul,  "undoubtedly  a  stone  hatchet."  Tbe 
oil  was  probably  gathered  by  being  skimmed 
from  the  water  that  oollecied  in  the  bottom 
of  the  pit.  Tmoes  of  a  similar  well  were 
observed  at  Enniskillcn,  Canada;  and  de- 
pressions in  the  surface  like  those  on  Oil 
Creek  were  noticed  at  Mecca  and  Grafton, 
Ohio.  Ruins  of  an  andcnt  lead  mine  exist 
on  the  Morgan  furm,  near  Lexington,  Ky., 
in  the  form,  where  they  liave  not  been  dis- 
turbed, of  an  open  cut,  from  six  to  ten  feet 
wide,  "  of  unknown  depth,  and  now  nearly 
filled  with  rubbish.  On  either  side  of  this 
trench  the  material  thrown  out  forms  ridges 
scTerol  toet  In  height,  and  theec  arc  every- 
where overgrown  by  trees,  many  of  which 
are  u  large  as  any  found  in  the  forests  of 
that  region."  Galena  has  been  found  in 
many  of  the  ancient  works  in  Ohio,  but  has 
never  been  smelted,  and  appears  to  have 
been  valued  merely  for  ita  brilliancy.  Or. 
Newberry  does  not  believe  that  the  monad- 
builders  were  of  the  present  Indian  stock. 

Tbe  Law^g  Negtrct  of  Cblldna.— Tbe 

defects  of  English  Uw  in  tegard  to  tbe 
rights  and  claims  of  children  are  pointed  oat 
by  Mary  C.  Tabor  in  the  "  Contemporary 
Review."  According  lo  Chief-Justice  Cock- 
bum,  no  legal  obligation  is  imposed  on  the 
father  to  maintain  hia  children  except  under 
the  poor-laws,  or  unless  his  neglect  shall 
bring  him  under  the  criminal  law.s.  Nor  is 
there  any  obligation  upon  him  to  make  pro- 
vision for  them  after  his  death ;  but,  on  the 
other  hand,  he  can  by  the  appointment  of 
guardians  exerclBC  almost  as  absolute  a  con- 
trol over  them  in  other  respects  as  if  he  were 
living.  Itesponsibility  for  glrtng  a  certain 
degree  of  iostrnciioD  has  been  imposed  by 
the  lalo  Education  Act,  which  the  father 
shares  as  to  children  bom  in  wedlock,  but 
as  to  illegitimate  children  he  is  scot-free. 
Tbe  mother  of  an  illegitimate  child  may,  it 
is  true,  recover  from  the  father  a  stun  (or 
maintenance,  but  that  obligation  is  in  law 
dtie  to  her  only,  and  in  no  way  to  tbe  child 
itself,  which  "  is  shut  out  from  even  the 
shadow  of  a  right  to  a  father's  care."  Ttie 
results  of  so  defcoUre  •  tyctcm  arc  what 
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night  hare  b«cn  expected ;  the  working  of 
the  Education  Act,  and  of  acreroJ  bencvolcut 
cntcrpriiw  in  Jx'lialf  of  children,  "  hii»e 
brought  to  lij^ht  tax  appalling  nmonnt  of 
Scini-«larvntion,  ill-trcattncnt,  or  nefilcct,  to 
which  chihlrcn  arc  eubjcctrd  with  inipimitv 
ftt  the  hands  of  drnnken,  dUsolutc,  or  idle 
nod  {mprovidont  p&i'CDLs."  ThouMmds  of 
them  do  not  get  %  eingle  good  meal  •  da;, 
bat  come  bremkfastlMs  to  evhcMjl,  and  their 
niiddny  meal  Ls  provided  by  a  charity.  Ca«c* 
of  neglect  and  cruelty  arc  brought  before 
magixtrnteA  agotnit  which  no  litiiliiU:  pro- 
rision  can  b«  found,  so  that  one  officer  was 
driven  to  declare :  "  Had  it  been  a  dog,  I 
could  hitrc  helped  you ;  but  it  ij  only  a 
child,  nnd  I  am  powerlesa  Ici  nstiist."  The 
want  of  paternal  responsibility  is  wlint  drives 
unmarried  mothora  to  crimes  ogniiifit  their 
offspring.  What  can  they  do  with  them  in 
the  situation  In  which  they  find  theiu8elre.4  T 
In  such  cases  the  author  would  make  the 
fiithcr  of  the  child  jointly  liDhlc.  Uutters 
ore  better  in  man  of  the  American  States, 
but  in  the  majority  of  coiies  our  own  pro- 
vision* lack  enonnously  of  whiit  Ihcy  ought 
to  be.  There  are  practical  diflicwlties  in  the 
way  of  securing  adequate  protection  by  law 
which  can  not  be  overlooked ;  so  that  the 
best  that  can  bo  done  will  be  short  of  what 
b  deiiircd.  Out  ihu  only  enforces  the  rea* 
sons  for  "  doing  the  best  that  can  be  done." 

StrottBre  of  the  Ether.— "We  seem," 
sold  Prof.  Fitzgerald,  in  the  British  Asmd- 
ation,  "to  be  approAchin;;  a  theory  as  to  the 
Btncturc  of  the  ether,  jijerc  are  dilBcultiea 
connected  with  diffu«ion  in  the  simple  ilicory 
Umt  It  ia  a  6uid  full  of  motion,  a  sort  of  vor 
tcx  t)|Kingo.  There  ore  similar  diAicultiea  in 
the  ware  theory  of  light,  owing  to  wave  prop- 
•gation  rcmnd  ooncrti,  and  there  U  as  great 
a  difficulty  in  the  Jelly  theury  of  the  ether 
ariung  from  the  freedom  of  motion  of  oial- 
tet  through  it.  It  may  be  found  that  there 
ia  diffiiaion,  or  It  itiay  be  found  that  there 
ant  polarixed  dixiributiuiiH  of  fluid  kiaftlc 
«l«r|;y  whlc'h  arc  not  unstable  when  the  utir- 
tneet  art-  flxnd  ;  more  thnn  one  Mwh  if  known. 

Ui  ••" 

h. 

tlu:  impenetnibtilty  of  a  vortex  would  lolitcc  i 


Oliver  Lodge  speaks  coniUicotJy  of  ■  mat  «f 
chemical  union  of  two  oppoe-it  '  <it- 

ineutf  forming  the  ether.    Tli'  to 

of  a  vortex  ring  miglit  per'  i   «r 

may  he,  tlie  ether,  after  all,  >  lU 

mo«phere  of  some  Infro-hydrogcn 
these  two  tatter  hypotheses  may  both 
to  the  same  thing.  Anyway,  wo  ar«  loam* 
ing  daily  what  «ort  of  propertice  the  etlitr 
must  hare.  It  must  l«  the  moans  of  propa- 
gntion  of  light  i  it  muirt  lie  the  mnuu  I7 
which  electric  and  mapietle  funw  esiH ;  ll 
should  ei]>lnin  chrnuool  aetiona,  and,  if  poa> 
sibie,  gravity.  On  the  vortei-sponer  (kror; 
of  the  ether  there  la  no  rru'  by 

rcBwn  of  complexity  why  ll  r»- 

phun  chemical  acMiooa.  In  fiut,  liMr-r«  it 
every  reason  to  expect  that  very  modi  Dont 
complex  notions  would  take  place  al  dU> 
tauces  comparable  with  the  «li!o  of  tlic  vor- 
dcce  than  at  the  tliutances  at  which  wo  •titt5y 
the  simple  phenomena  of  clectru-mn^etiMn. 
.  .  Tlie  theory  that  material  atoma  are 
aimpte  vortex  ring*  In  a  perfect  liijulJ  nther> 
wiec  immoviug  is  lusulllcieDi,  but  with  tits 
innumcrnble  poi«nibllilii<>i  of  (tuid  motion  It 
scema  almost  impossible  but  tlint  an  rr|>U- 
naiion  of  the  properties  of  the  imlvdrae  will 
he  found  in  this  connection." 

The  "  R«hhlt  PMt"  !■  iutvftlls,— Tte 

prevalence  of  the  "  rabbit  peat "  in  Aiutis- 
Ua  aeems  to  be  largely  a  rciult  of  man'!*  I*- 
diacreet  interference  with  the  nrtle*  a(  n*- 
ture.  Uiircs  wore  introduectl  for  conning 
Pet  rnbbita  wer«  brought  over,  tiid  a  ttm 
paini  of  gray  rabbits  were  turned  oaii  mar 
tiiclong,  to  form  a  warren.  Th»  la«t  \m  an 
belii-vetl  to   have   been   the   '  tfct 

minoliief,  aUhoiigh  srimi- of  tl^  (li» 

pct«  are  found  an.  '.i.    The  rabbUt 

army  generally  trc  1  the  aortli  ha. 

cause  it  surted  from  too  near  the  ecxaa  «• 
a<lvano«  aoulh.  Night  travclera  miamf  ita 
Uamiy  River  uM  lo  d««ctib«  Uit  bbM 
made  by  tlic  rabbita  scam  pcrinp  off  fnai  Iba 
coach-lights  oa  aomethinfr  like  the  pcttofias 
of  a  hisit-iitomi.  The  t'<  ' 
nu«l3ke  in  havlnc  tin 
dogo,  di'PtroTitl,  I.. 
<m«  to  Ihi*  •h'^p. 
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the  nbbiU  ■ppeared.     The  twenty 
•:  -  t'  millioD  «fa<^ep  pKstiircti  ou  tbc 

K  iiu«  are  being  gnulnully  eaten 

4tM  by  rbbbittt  to  nn  extent  ulilcli  is  rirprc- 
MBUd  b;  the  tivL'line  of  (be  flocks  supporti'd 
Bt  OD«  »t«iioti  from  oti(<  hundred  ond  ton 
tlioaMm]  to  tirdve  hundred  head.  Tbc  rab- 
Uta  St  Ibat  (taLinn  have  cAt«n  up  and  Jc- 
Stmyrd  aII  the  grosa  and  herbage ;  have 
Larkvtl  *I1  the  «<lible  sbnibs  and  bushes ; 
have  iheoiaclrea  petiahcd  by  thocsandc 
m  bare  boaa  biirodnoed  for  Uie  a«con>- 

■  rA,  and  in  the  belief  that 

■  '  lnjcp  down  the  rabbits, 
ii«ve  b««50iiM)  u  additional  and  fast-in- 

Ing  oniautea  Ur.  C.  G.  N.  Lockhart, 
**  UlafkwDoJ'«  iliig:atine,"  adTiees  that 
r«,bl>il«  be  fought  bj  the  encouragement 
of  tbvir  natnni  enemies,  cata  and  iguanas. 
U  bunt  them  induslriouslj,  and  it  may  b« 
atM  that  the  progeny  of  one  pair  of 
will  In  Uie  (if lb  year  Iw  equal  to  tlie 
((btcring  in  ont>  year  of  tn-u  tnillion  and 
\  \taXl  of  ihcin.  Igtmnoa,  in  iJie  growing 
wwdly  of  opowuui*,  tdeir  prup^r  food,  may 
probably  Imrn  to  vat  mbbits.  The  bounties 
oSend  f"T  tlir  ilr-ytruction  of  rabbit*  arc  Bct- 
oklly    '  to    their    pcrpotitation. 

The  pi'  .  I  rappers  Bnd  tln'm  a  prof- 

itable game,  and  take  core  to  kc«p  up  the 
Henoe  ibcy  make  war  upon  the 
with  utucfa  more  anxiety  for  their  ex- 
ition  diau  they  show  againitt  the  rabbits. 
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tht  Fat(  af  the  Calf  gtrein — M.  J. 

TboulcL,  applying  ttif  n"iilf-<  nf  some  recent 
ub*ei Talluua  reapt" '  '  itire  Icrela  of 

(Ca-watcr,  d«acrib<-  --(ream  as  like 

a  rifrr.  havlog  »  rrcst-line  mora  inclined  in 
the  ridnily  of  iU(  noiirire  than  toward  its 
mouth :  acparatcU  by  a  valley  of  relstircly 
a.brujit  Incliiuuion  from  the  wuthwanl  Ncw- 
founillaad  mnrnt,  while  its  right  flank  has 
a  tnoTC  considerable  breadth.  Certain  cnr- 
Rnl3  from  lite  Gulf  of  St  Lawrence  strike 
it  »)  a>  til  rtilard  its  speed  and  cause  the  de- 
(KMiUon  a«  a  mibniarine  delta  !a  the  slope 
of  the  "bank*"  which  sxtead  along  the 
tTolto)  State*  from  the  Creat  Bonk  of  Xew- 
foanitland  ;  while  ih*  eastaim  polar  ourrvnt, 
paaatfift  around  Vi<wfoun4nanJ  on  the  <&eii, 
■tilkca  tl  perpendicularly.  The  waters  of 
this  curreat,  colder  bat  a  little  lighter  than 
those  of  the  Golf  Stream,  mingle  with  ibcm. 


and  nlnoBt  stop  it.  Ita  wans  waters  then 
spread  out,  and  allhough  they  still  pos!iC;S 
a  general  direction  toward  the  cast,  are  sub- 
]i-t.'t  to  the  iropuUion  of  the  winds  and  other 
ttccessorj-  causes  afl'ecling  the  economy  of 
currents.  The  Gulf  Stream  is  then  in  the 
best  condition  to  mollify  the  climate  of  west- 
em  Europe,  but  no  longer  has  individuality; 
it  has  become  s  simple  drift  withont  depth, 
and  may  be  compared  to  a  great  rircr  lost 
in  swamps. 

Wild  CrtatnKS  of  the  Alps.  —  Martens 
and  tagkri*  add  to  the  charms  of  the  land- 
icnpe  for  the  Alpine  tourist,  but  arc  bunted 
by  the  forester  as  his  special  enemies.  The 
marten  is  a  great  destroyer  of  eggs  and  weak 
young  creatures,  and  even  attacks  roes  during 
the  heavy  snows  of  winter.  It  steals  along 
by  the  animal  as  it  labors  through  the  hcav^y 
drifts  till  it  becomes  cxhauatt^,  when  he 
springs  upon  it,  bites  its  jugular  vein,  and 
suck^  its  bfc  away.  The  marten  docs  not 
cat  its  game,  but  drinks  the  blood  while  it  is 
still  wami,  and  leares  the  body  for  other 
beasts  and  the  elements.  The  fox  hunts  in 
a  similar  way,  but  eats  tbc  flesh  till  it  is  sat* 
isficd,  and  buries  the  rest  of  the  carcasa. 
The  foresters  do  not  like  to  pursue  thdr 
predatory  enemies  with  poison  and  traps,  be- 
cause, it  is  said,  "  they  seem  to  think  that 
they  arc  taking  an  unfair  advantage  of  a 
brother  sportsman  by  employing  such  un- 
derhand means  of  getting  rid  of  him."  Still, 
they  will  lie  in  ambush  to  shoot  their  rivals. 
Selecting  a  conveniently  situated  building, 
they  altrflct  the  foxes  toward  it  by  scottering 
carrion  around  at  a  suitable  distance.  ITav- 
ing  learned  the  hour  at  which  the  animals 
arc  accustomed  to  appear,  they  lie  in  wait 
for  them,  on  some  moonlight  night,  and 
shoot  nt  the  shadowy  forms  as  they  coroo  in 
sight.  The  larger  birds  are  shot  in  a  similar 
manner,  but  under  circumstances  of  more 
labor  and  discomfort,  because  they  are  more 
wary.  Wliile  Ihc  fnx  ctin  be  waited  for  in 
a  warm  room,  with  the  window  dosed,  the 
birds  have  to  bo  watched  from  some  nigged 
spot  where  it  is  impracticable  to  have  a  fire, 
and  wit})  ojien  wiudows.  The  birds  ore  also 
hunted  for  with  a  decoy  homed  owl  —  a 
creature  toward  which  they  are  hostile  ;  and 
some  of  the  foresters  keep  owls  for  this 
work.     While  the  hunters  hide  la  some  aheU 


THE  POPULAR 


tcr  they  hare  ttmstnicted,  tbe  owl  in  teth- 
ered upon  a  branch,  with  chkin-rooin  enough 
to  enable  him  to  roach  and  idoto  about  upon 
tho  gruuniJ ;  wbile  a  airing  is  led  from  tbe 
ofaalii  to  tho  shelter,  bj  means  of  which  the 
oirl  Is  Icopt  in  a  Hrely  condition.  Tbe  flut- 
tering of  the  bird  between  the  ground  and 
the  perch  attractB  the  attention  of  the  crows ; 
their  droting  and  caning  arc  noticed  by  the 
btirki  and  eogten,  which  come  around  to  see 
what  the  crows  have  found,  and  are  shot. 

Dottpr  and  Patient  In  iatlcDt  DUpaal- 
ela. — Some  of  the  curious  features  and  cuo- 
totn-s  o(  the  people  which  were  dosoribed  by 
the  early  travelers  in  Ilupaniola  or  llayti 
lutve  been  recalled  by  Mr.  H.  Ling  Roth,  in 
a  paper  before  tbe  Archaeolo'^cal  Institute. 
The  missionary  Ramon  Pone  says  that  the 
doctors  were  dieted  along  with  their  patients, 
and  were  obliged  to  purge  themselves  when 
they  did.  Intoxicating  himi>clt  by  snofflng 
>  powder  which  may  have  been  tobacco,  the 
doctor  would  say  extravagant  thitigs.  These 
were  regarded  as  oomniuniLUitiouB  from  tho 
Cfrni*  or  fetich,  and  as  embodying  revela- 
tions of  the  origin  of  the  sickncsa.  Having 
put  into  his  mouth  a  package  of  small  bones 
and  flesh  and  gone  through  some  preliminary 
obeervwioes,  the  doctor  would  go  toward  tbe 
sick  man  and  tarn  him  twice  about;  then, 
standing  before  him,  take  him  by  tbe  legs, 
feel  bis  thighs,  descending  by  degrees  to  bis 
foct,  and  draw  hard,  as  if  be  would  pull 
•omcthiog  oft;  then,  going  to  the  door,  ho 
would  shut  It,  Biiying, "  Begone  to  the  mount- 
ain, or  to  tbe  SCO,  or  whither  thou  wilt !"  With 
this  he  would  give  a  blast  as  if  ho  were 
blowing  MHiiathing  away,  turn  about,  clap  his 
hands  tofcthcr,  and  shut  his  mouth,  while 
his  huiid^  would  be  quaking  as  if  he  were 
o-oold.  Then  he  would  blow  on  his  hands, 
and  drawing  in  bis  blast  as  if  sucking  the 
marrow  of  a  bone,  he  would  suck  at  various 
imrts  of  the  man's  body.  ThiK  done,  after  a 
oooghing  and  making  of  faccK,  »a  if  thry  had 
wt«>  some  bitter  thing,  the  doctor  would 
pull  out  what  he  had  put  into  hU  mouth  be- 
fore starting  out  If  it  wu  anythin;;  mtablr, 
he  would  tell  hli  patient  that  tho  Cemii  had 
pat  l>  Into  him  to  cause  tlin  distcmprr  bo- 
canse  b«  had  not  inadi>  a  suitable  offering  to 
it.  If  lb*  pati«Bt  died,  and  his  friends  worn 
le  OppCM  Um  physidan,  they 


wotild  mix  with  the  juice  of  a  eertab  ha% 
and  the  dead  man's  nail-  Utir 

pounded  between  two  -  <tif 

It  down  tljo  dead  man's  tliiuui  ■iiii-  i '  :  '' 
ask  him  whether  the  pbynictau  wos  ll.i  i  m  ■, 
of  bis  death.  Tbiit  they  would  do  tiil  lbs 
dead  man  would  speak,  "  as  plain  as  if  hn 
were  alive,"  and  answer  all  that  they  asked 
of  him,  when  they  would  return  him  to  M* 
grave.  Another  method  of  making  the 
dead  speak  was  to  plac«  the  body  orer  a 
▼cry  hot  fire  covered  with  earth,  when  the 
dead  would  oncwer  t<ni  ((tiestions  and  no 
more.  If  the  physician  had  faild  to  do  hit 
duty,  he  was  wayUid  and  bruised,  but  a  par- 
ticular mutilation  was  iiecessary  to  aeenrv 
his  death.  At  night,  after  the  bna»in|^ 
snakes  were  bcliered  to  lick  tbe  doctor's 
body,  and  he  would  tell  the  people  that  the 
Cemii  bad  ccmc  to  his  assistance. 

Coutry  life,  Past  and  Pnwit — As  to 

whether  country  life  is  more  comfortable 
now  than  it  waa  fifty  years  ago,  somellihis 
may  be  said  on  both  sidea.  Most  of  the 
places  remote  from  large  towns  wrrc  literally 
out  of  the  world  in  the  old  times,  po  far  a> 
society  and  active  life  were  concerned.  Tr«»» 
eling  by  public  conveyance  was  diOti-tilt,  Ib> 
convenient,  and  expensive  ;  and  visits  to  the 
dty  wore  rarely  enongh  made  to  be  with 
many  literally  the  event  of  a  lifetimK,  wMIe 
ho^ts  of  other  persons  never  enjoyed  thmt 
at  alL  Communication  by  letter  even  was 
not  common,  for  postage  was  high  and  grad- 
uatC'd  according  to  the  diftsniv,  and  only 
tho»c  who  were  able  to   ■  ;  h  ai  • 

luxury  felt  that  they  con '  '  diapatcb 

many  letters  except  on  business  or  in  eHM 
of  necessity.  There  were  market  to«raa,aal 
they  enjoyed  a  kind  of  pro*t«"ri»y  of  iMt 
OW7J  from  which  many  of  them  hare  faHfS 
since  railroads  came  in,  and  they  had  Ifasir 
aodetics  and  their  peculiar  codes  and  ni«(n 
and  games  and  amuttements,  which  left  M 
lack  of  sources  of  eDJoymeni.  But  wry  Ir* 
now  llriiig  la  thoae  aamo  towns  would  ev 
ol>anj!;e  their  present  life  there  for  lit  of 
the  past.  There  werw,  hcm-rcr,  «  t>-r49StiJ 
and  a  heartiness  In  the  r  '    iif 

tlioso  days,  a  freedom  tii  >•.«»< 

i-(iiirio  among  llie  pr«pl«  of  all  rlasara  w 
ignoring.  In  faet,  of  class  distlnctfoa*  a 
oODUnnnity  of  feeling  and  raciprooal  1 
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by  all  in  the  welfare  of  all,  a  wbolesonkc 
public  dpinion,  awl  an  inieJligeot  public 
■plrit,  thai  have  now  disapptfared.  Then 
Liaeola'*  ideal  of  goveromcot  of  the  people, 
for  thfl  people,  br  tbc  people,  was  realized  in 
tboaiands  of  commuiiicies  wburo  the  hope  of 
it  anil  CTcn  tbc  imagination  of  it  arc  not  now 
eotertalacJ,  We  Lave  gained  tliat  tbc  value 
of  wliicli  wr  can  not  calcn'ate  witb  railroads 
and  tele^^plis,  and  the  changes  nbicb  have 
oomc  OTcr  our  social  life ;  but  it  \&  cquall/ 
iinpnaaibte  to  eatiniatc  what,  in  turn,  ve 
have  UmL 

DmI^'Sm  FUhtJ.  —  ReTnembering  the 
ilvkoeM  and  the  enormous  prcaaure  of  the 
watar  in  the  dcpthi  of  the  ocean,  no  one  will 
be  iiaipriMd  that  the  forms  and  the  organi 
of  davp-tM.  ftalica  differ  greatly  from  those 
«f  tpAciaa  wUcii  live  near  the  surface.  Un- 
Lcaa  among  microscopic  creatures,  no  eucb 
curiooa  and  grotesque  shapes  can  be  found 
!a  tbc  animal  kingdom  as  among  these  fishes. 
Bone  naemble  the  ribbun-fi«hcs  of  our  own 
naa,  bdag  Ion;  and  sleudcr,  like  the  scab- 
b*nl  of  a  rword.  Others  are  foBbioncd  after 
the  type  of  oar  angler-fiah,  having  organs 
about  th<<  mouth  tug^^u^tire  of  a  bait  to  at- 
tract it*  prejr.  Some  tenninste  in  a  sharply 
pointed  toil  instead  of  the  familiar  form. 
Dne  stmogo  form  ij  BiUliypttroU  longieauda, 
of  which  one  specimen  only  hotf  been  token, 
fron  a  depth  of  S,S&0  fathoms  in  the  middle 
of  lb*  Sooth  PadGc.  Thii  fish  waa  three 
litdkM  long,  with  a  big  head  and  tail  and  a 
very  (lender  body.  The  uppermost  pectoral 
Ca  wu  lon^  than  the  whole  flsh,  and  was 
Csckad  from  its  middle.  Some  species  have 
haite  iTi  I  bodies  like  loose  sacs,  ca- 

liable  "19  distention   when  they 

•dM  apon  a  largo  victim.  Macmna  erasd- 
etpm  hai  a  hn^  head  wiih  hardly  any  body. 
T  l<*p-sca  fish  are  mostly  ainiple. 

Ti..  .  .  .^  are  either  black,  pink,  or  sil- 
Tory;  thoQ;;b  (ome  which  are  black  when 
eve  bine  on  being  brought  to  tbo 
In  only  a  few  are  some  filaments 

Iha  fia  rtys  of  a  scarlet  color.  Dlack 
Tn  tlM  fina  or  dark  cross>bars  on  the 
body  are  of  extremely  rare  occnrrcnec.  Few 
peopi*  arc  aware  how  dlRicult  it  is  to  procure 
Um  dcep-M*  fishes.  Their  ti:$s<ies  are  cx- 
trancly  dtiliaate,  ao  that  the  dredga  often 
notiUtca  ihom.    Frequently,  too,  tn  coming 


up  from  the  bottom,  on  the  pressure  grado- 
ally  growing  Icsa,  the  gates  which  they  ooo- 
lain,  expanding,  te.ir  their  way  out.  Esp». 
cially  is  this  the  case  with  those  which  poa- 
Bcsa  a  swim-bladder.  This  is  almost  always 
ruptured  aa  the  fish  cornea  to  the  surface. 
Indeed,  some  specimens  have  been  found 
floating  in  a  dying  stale  on  the  waves,  from 
having  seized  upon  prey  which  was  too  pow- 
erful for  them,  and  in  struggling  to  escapa 
dragged  them  into  the  upper  waters,  when 
some  rupture  took  place  and  they  floated 
helplessly  to  the  surface.  The  most  curious 
part  of  the  organization  of  deep-sea  fishes  la 
undoubtedly  the  phosphorescent  or  luminous 
organs  which  distinguish  acvcral  well-known 
species.  In  some  of  these  tbo  eyes  seem 
entirely  absent  or  only  rudimentary.  Thus, 
Ipnopn  Jfurraifi,  taken  from  a  depth  of  1,000 
to  2,1  BO  fathoms,  possesses  no  eyes.  It  baa 
a  depressed  bead,  with  a  broad  snout,  and 
the  upper  surface  of  the  head  U  covered 
with  a  pair  of  transparent  membranes,  car- 
rying a  luminous  organ  divided  into  two 
symmetrical  halves.  Seofietua  is  another 
phosphorescent  species,  with  a  line  of  "  eye- 
like, pearl-colored  organs "  running  on  each 
side  of  the  fish  from  head  to  toil.  Dr.  Oihi- 
ther,  in  his  "  Introduction  to  the  Study  of 
Fishes,"  has  given  the  possible  uses  of  theao 
organs  t.?,  first,  to  enable  the  fish  to  see; 
second,  if  placed  on  barbels  and  the  like,  to 
allure  prey ;  third,  to  terrify  foes.  Of  course, 
the  luminous  appearance  departs  at  death. 

If  tlicre  were  no  FrlttloDi— Having 
shown  thnt  friction  is  an  insuperable  impedi- 
ment to  the  realization  of  perpetual  motion. 
Prof,  nolo  Shaw  observes  that  "  if  we  arc 
iaelined  to  regret  this  fact,  a  little  reflection 
on  what  would  occur  if  friction  ceased  to 
act  may  not  be  uninsiruclivc,  for  the  wboU 
face  of  nature  would  be  at  onee  changod^ 
and  much  of  the  dry  land,  and,  even  mora 
rapidly,  most  of  our  buildings,  would  disap- 
pear beneath  the  sea.  Such  inhabitants  aa 
remained  a  short  time  alive  would  not  only 
be  unable  to  provide  themselves  with  fire  or 
warmth,  but  would  find  their  very  clothet 
falling  back  to  the  original  (ibor  from 
which  tbcy  were  made ;  and  if  not  destroyed 
in  one  of  many  possible  ways — such  as  by 
falling  meteors,  no  longer  dissipated  by 
friction  through  the  air,  or  by  falling  ) 
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of  maMer,  no  longer  retarded  \ij  tbe  •taio»' 
pbere  »nd  detoundiDg  as  niin — would  be  un- 
able to  obtain  food,  from  iuiibllity  to  move 
tbemiwlvca  by  tay  otdiuar;  mctltod  of  luoo- 
niotion,  or,  ultal  irould  be  e()uiiUjr  e^rUius, 
luring  oocc  surtfd  into  moiioa,  from  being 
unable  to  stop  cxc«pt  when  they  onroe  into 
collUioD  with  other  unhnppy  bcing<  or  mov> 
iugbodicH.  Defurc  long  they,  withall  heavier 
eubstnoees,  would  dUappoar  fororer  benentb 
the  waters  which  would  now  cover  Uic  face 
of  a  UfoleM  worid." 

BrlU^b  WluUf  s.— The  whales  of  the  Drit- 
iah  Islands  arc  more  abundant  and  more  ra- 
ried  in  apccic«  than  has  generally  been  sup- 
posed. The  n)06t  iiufxirtaat  of  the  S|>eciee 
that  bare  occurred  in  Great  Britain  is  the 
Greenland  right  whale,  whiuh  has  now  been 
driven  into  tbe  for  north.  Tbe  Aikiitic 
tight  whale  was  once  bunted  with  cousidcr- 
ablc  Tigor  in  the  English  Channel ;  and  thoDe 
who  hunted  it  there  are  said  to  have  invented 
the  barpoon,  and  taught  the  Dutch  wlmlcra 
bow  (o  use  it.  Tbe  hump-backed  or  Ber. 
muda  whale  ha&  been  east  aebure  on  the  ii<l- 
aiid«,  and  i.4  therefore  entitled  to  be  called 
a  British  spedee.  A  fourth  epedea  is  the 
caoing  or  bottle-noee  whale,  a  largo  school  of 
which  was  «u<'n  in  the  Bummer  of  1888  dis- 
porting in  the  Bay  of  Firth.  The  whale— 4n 
air-breathing  mammal  living  in  the  water 
— \»  adnJrably  adapted  tu  its  environment. 
Tlio  hlow.boles  are  placed  on  the  top  of 
the  bend,  and  the  animal  can  respire  only 
when  tliey  are  above  tbe  water.  Tlic  ani- 
mal beat  is  preserved  and  the  jii>ecific  grav- 
ity reduced  by  the  thick  cyfttiug  of  blulw 
ber  that  lies  jo.^  under  tbe  »V\n.  An  inter- 
esting trait  in  the  economy  of  the  whole  is 
the  manner  in  which  U  suckles  its  young.  It 
partly  turns  on  its  eidc,  and  the  leatd  being 
protrudc<l,  fucking  *:id  breathing  go  on 
Bimnllaneoaaly.  The  "baleen"  or  whale- 
bone of  the  "whalebone  whales"  consists 
of  about  lire  bnndrcd  Ismlnir — taking  tb» 
plaoe  of  lc«tb — ranged  aliout  two  third*  of 
an  inch  apart,  and  having  tlioir  interior 
ed^es  oovcreil  with  fringes  of  hair.  Some 
of  tbem  are  flflcfti  f<H;t  long.  if 

a  whale's  moiitli  bna  N-cn  i-  'li 

that  of  an  r>; 
of  wbleli  Is  ( 
iofl,  spoogy  tongue  Is  often  a  moustroas  I 


mais  ten  ttsA  broad  and  eighteen  feM  k^^ 
Tlie  whale  fced«  upon  minute  mollosta 
Jf aiiut  and  Ent'tmoftrac^m  —  with  whiek 
tlic  northern  seas  al<ound.  'Hlpetdnj;  lis 
huge  mouth,"  says  I'rof.  llusley,  "and  al- 
io* ing  the  siui-water,  with  it*  inqltitodimMlS 
tenants,  to  fill  the  oral  ravity,  tin-  whafci 
shuts  the  lower  jnw  ufxin  lli' 
and,  straining  out  the  water  i  _  lu 
swallows  the  prey  stranded  upon  it> 


8tUdar4s  tf  Light. — It  i»  &  iklicatc  ir.au 
tcr  to  obtain  an  accurate  standard  of  Egbu 
Caadica  are  still  most  relied  upon  for  the 
tests  of  eomp&rtsoa,  but  li  is  ob^i/ju*  ih»i 
tliey  are  susceptible  ot  bt 

the  intensity  of  ibc  lipli  lU, 

if  made  socoriiing  to  ':  i 

burning  liimilarly  regulii  .         ^ 

fair  approach  to  accuracy.  Varicms  Kn^iah 
acta  prescribe  a  sperm  candle  of  Ax  io  the 
pound,  and  burning  at  the  rate  of  one  btm- 
dred  and  twenty  grains  per  boar  •  also  that 
the  tip  of  the  wick  shall  be  glowing  and 
slightly  bent.  Gas  cxamtnera  arti  not  always 
Oii  particular  in  tbe  matter  ax  Ihvy  ought  to 
be,  and,  by  allowing  the  wick  to  rvmaln  n^ 
right,  may  obtain  a  result  indicaiin'r  a  ^*j  of 
slightly  more  value  than  it  rr  The 

German  Oas  and  Water  S«rii  imd 

on  amyl  acetate  lamp,  which  is  not  quite  aa 
intense  as  a  candle,  and  is  objected  to  by 
Mr.  W.  J.  THbdin  as  being  nneuilatile  in  tb» 
oolor  of  its  light.  Dr.  Werner  8i«ineiu  has 
devised  a  selenium  photometer,  tbe  clertaA 
resistance  of  which  is  ciacily  depoodaal  «■ 
the  light  falling  upon  It.  The  penuu*  Itaifi 
and  the  Meihrcn  screen,  iu  which  a  cecl^as 
light  b  admitted  through  an  ap«rtiire  of  tuA 
dimeiwlons,  arc  fayored  by  muiy  poaaM) 
and  a  standard  afforded  bjr  a  mcUiag  or  ■ 
soUdifyin^  plaliBmn  wire  Is  ««n  ipolL«a  ot. 

Joha  nerrrr,  F.  1. 8. — John  If  iracv  fa* 
been  called  by  Mr.  T.  E,  Tboqx.  la  **Sa- 
tiw,"  the  "  Palissy  of  calico-prlnilnf."  ta 
achieved  o  great  suceew  In  the  art*  wttkort 
any  other  helps  than  those  which  hrwiitefW 
or  attracted  tohlmsclf.  He  was  bom,  a«oai4> 
In?  to  Mr,  E.  A.  Pnrn-IIN  "Ilfn."  Is  Hit, 
'I  of  a  bat  '  thft  lal 

toagrloultti  •^(■an  cM. 

lue  was  an  to  wotk,  on  tbe  d««ili  «f  hb 
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A  pattcrn-dc- 
•'<l  writing,  und 
-song  In  srith- 
lii«  Itecaine  tntcrcateJ  iu  colors  ind 
when  sixteen  years  oW,  from  obwnr- 
1b^  itte  OTsnge  color  of  the  drc^^  of  his  Little 
glCft-brotber.  Wuboat  books  or  vaitana  of 
•btaiuini;  inftfuctlon,  hut  having  ;;ot  a  full 
wt  of  oijon,  knd  bj  th**  aid  of  trial  cxpcri- 
in«atx,  he  acquired  considerable  knon1cd{!i< 
of  tlie  properties  of  dye-stuffs  and  of  the 
eurrenl  methods  of  coloring.  Then  be  got 
btvik*  and  Iramcd  vxnot  nietliiids.  From 
thl*  time  his  omurcc  wn«  upward  till  bo  hc- 
le  tDosUr  of  his  art,  the  inventor  and 
r  of  nrw  in«>thni1i>,  and  the  author  of 
of  Out  most  ralnabl'-  itnproTcmonta 
that  wcMi  made  in  djcing  previous  to  the 
introdnctkm  of  the  ciml-tar  colors.  Mercer's 
•kill  and  knowlt-ilge,  says  Mr.  Thorpe,  were 
ongrudgiBglT  given  to  his  fellow,  workers  in 
tlM  Sfi,  aiki  bii  aaai^tnnee  and  advice  were 
eaotfnlly  s»>>i;ht.  "He  had,  indeed,  all  the 
MieiUia)  qualities  and  iiuiUocta  of  the  sci- 
Mlillr  Oiind,  and  there  wm  a  certnln  corn- 
about  th«  man,  a  cvrtaln  vig- 
gnap  of  general  principles,  and  a 
laigt«MM  of  tiew  which  raado  hia  tnflaence 
felt  •!  oaoe  among  men  of  MtoaceL"  He  waa 
Ih*  author  of  Mme  oscfiil  investigation  in 
\lrj,  and  aa  mtI;  worker  in  pbotog- 


A  CtaM  cf  Erll  Spirit*. — A  very  curtooa 
enstom  i*  that  called  the  women's  hunt, 
which  prevnit/*  anioiif;  sonie  of  lli«  aboriginal 
UflMt  of  Chota  N'agpore,  India.  It  is  ob- 
«ttrr«d  whracrcr  an;  caliuntty  falls  upon  the 
eommunitjr — oucit  as,  {lorhaps,  a  visitation 
of  dtoleni.  Tlii*  women  put  nn  men's  clothes, 
lake  up  anus,  and  go  a-huuting — not  in  the 
junglea,  hut  In  the  nearest  village  cast  of 
thrtn.  TUfj  eboM  pigs  and  fowls,  take  as 
ihcir  own  nverything  ihey  kill,  and  levy 
bladc^tiHin  from  the  br«di<  of  the  village?  for 
tbe  imrehaan  of  liquor,  or  else  Ibcj  allow 
(lirmtMrr^  to  be  bought  off  for  a  small  stun 
o'  '1  a  pig.     Towaitl  evening  the 

J.,.  ,..y  lYtjrr;  tn  a  Kircam,  cook  and 

cat  ttwir  meal,  drink  tbcir  l!((iior,  and  then 
rcwrn  hoiiic,  V.it\ing  ac^juitted  thcmaclvcs 
dntlog  a  thomughl;  (nascnllno 

and  t>o.r..^ -  wiAnnrr.    Then  the  village 

tint  has  bMS  vlah«d  gorj  on  a  Mmilor  ex- 


cursion to  the  next  rlllivge  eost  of  it,  and  ra 
on  to  the  eastern  borders  of  the  district. 
By  this  scries  of  exeun^iona  it  Is  supposed 
the  evil  spirit  of  the  affliction  is  safely  i-on- 
iluctcd  out  of  the  diftritt  without  offending 
iis  dignity.  A  single  village  Is  excepted 
from  the  operation  of  tiie  custom,  and  is 
called  Mahadaiva,  being  devoted  to  Mahadev, 
and  under  his  special  protection.  If  cholera 
appears  there,  it  is  because  he  is  offended, 
and  he  must  be  propitiated  before  it  will 
disappear. 

A  Disnusioa  aboot  Leprosy. — A  recent 
discosaion  about  leprosy  in  the  Epidemiologi- 
cal S^ociety  of  London  hns  itin<le  it  very  ob- 
vious that  our  knowledge  on  the  subject  is 
extremely  indefinite.  While  iMme  persons 
insisted  that  the  disease  « as  fnst  incrcusing 
in  India  and  is  cootagion<i  and  bereditnrr 
and  threatening  to  European  countries,  others 
brought  evidence  of  opposite  tenor.  A  case 
was  cited  in  which  a  man,  born  of  leprous 
parents  in  a  leper  hospital  and  brought  up 
there,  who  married  a  leprous  woman,  bad 
Out  contracted  the  disease  at  thirty  years 
of  age.  Other  evidence  was  to  the  effect 
tbal  contagiousness  is  coudiiioncd  by  cir- 
cumstances not  well  undcrsitood,  among  which 
ore  the  quantity  and  character  of  the  food, 
supply.  The  influence  of  inheriianco  is  aa 
doubtful  as  that  of  contagion.  On  the  other 
band,  it  is  certain  that  leprosy  occurs  In 
cases  in  which  it  ha.';  not  been  inherited, 
and  no  contagion  can  be  traced. 

PmBf  B. — Prunes  arc  said  to  have  been 
introduced  into  France  by  the  Cnisadcrs, 
and  to  have  been  first  eiiltivaled  by  the  In- 
mates of  a  convent  near  ClainiO.  The  pIuRl- 
trco  is  profitably  cultivated  in  several  of  the 
departments,  and  grows  well  in  any  situa- 
tion that  is  favorable  to  grapes.  The  fruit 
when  ripe  is  covered  with  a  "  flower,"  which 
odds  much  to  its  value.  It  is  usually  gath- 
ered, after  the  night-damps  have  dried  away, 
by  shaking  liglitly  from  the  tree,  and  only 
such  as  falls  readily  \a  taken.  It  is  then 
put  In  a  building,  where  it  motaref  com- 
pletely. Prunes  are  subjected  lo  three  or 
four  cooking*  before  they  art*  ready  for  the 
market — two  for  the  evaporation  of  the 
contained  water,  and  the  otbem  for  drying 
and  giving  a  peculiar  brilliancy  to  the  prod- 
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not.  In  ProTcncc  lb<?  freslily  gathcrwi  fniit 
is  plunged  into  poU  of  boiliug  water,  where 
Et  rcmalofl  till  the  water  agaia  conies  to  ttiu 
boiling-point.  It  ii  then  ahaken  in  basl(el« 
till  C4X)1,  and  dried  in  the  Run  on  trays.  At 
Digno  the  fruitsi  are  peeled  with  the  rmiU 
and  ftrung  on  sticka  in  such  a  way  aa  not 
to  touch,  and  then  arc  stuck  into  etniw 
frames  and  ei[>oscd  to  the  «un  till  the  pninc* 
eaiiily  dvt»ch  thcmiiolveB  from  the  stick.  The 
pit  is  then  removed,  and  the  fruit  is  placed 
upon  trays  exi>osed  to  the  sun.  In  some 
other  di;ti-icts  the  prunes  »re  dried  in  im- 
niQUFe  uvenx.  The  first  cooking  of  the  fruit 
should  be  At  a  temperature  not  exceeding 
00*^,  the  second  70°  C,  while  the  third  may 
l>e  performrd  at  80'  or  90*,  or  occasionally 
100*  C.  A  wcll-cookod  prune  iis  dark  pur- 
ple, has  a  solid  nnd  brilliant  surface,  is 
malleable  and  clastic  to  the  touch,  with  the 
kenict  wtll  done  and  intact  in  the  shell. 
When  tiiese  conditions  are  not  fulfilled,  ttie 
kernel  fciincnls,  and  the  pnine  bceoroes 
moldy  and  wortlilcss.  Bordeaux  is  the  prin- 
dpal  center  of  the  pnine  industry,  and  lias 
»  trade  that  is  increasing. 

Cllmite  and  Phthisis. — The  question. 
Does  climate  cure  phthisis?  is  answered  by 
Dr.  James  A.  Lindcaj,  of  Belfast,  Ireland, 
in  the  affirmative,  "beyond  question."  It 
doe«  it,  not  ujuatly  by  a  single  or  epeciGc 
quality  of  the  air  or  by  ony  definite  combinv 
tJon  of  meteorological  conditions,  but  by  re- 
morinji;  the  consumptive  from  the  evil  in- 
fluences of  unfarornblo  meteorological  con- 
ditions and  of  an  injurious  soil,  and  trans- 
ferring him  to  a  climate  where  fresh  air, 
aunatiine,  ond  outdoor  life  may  be  enjoyed 
and  their  concomitant  Ddvoiitagcs  rcniizcd. 
The  best  climates  to  cure  plilUisis  are  foimd 
at  marine  rcMjrtu  and  mountain  rc«ort«. 
The  bcft  marine  resort  is  a  aeA-going  ship — 
a  sailing  tcascI  preferred — and  the  longer 
ibe  voya4t:e  the  better.  Next  arc  tioean  isl- 
and\  coaat  ialanda,  and  ahore  places,  of 
which  Alters,  Tangier,  and  Malaga  are 
among  the  best.  Of  the  Arg  inland  reeorla, 
the  best  are  Nubia,  tlie  interior  parts  of 
Algeria,  the  Orange  Free  State,  end  the  vast 
inl«rlor  pUins  of  Australia — oi  which  the 
Oimngo  Yt—  8l«t«  la  rtcvmmexiAai  on  a» 
acrant  of  iti  alUtudei.  The  moaataia  resorta 
Imts  pror«4  noat  efloaoioua  in  ouci  of  <!*• 


layed  leoorery  from  pseumonU,  Milk  iksaM*  { 
cuing    tuberculo^i-  ;        pkoriay  «lik . 

much  fibroid  ohai,'  >  caTnrrh  o(  liM, 

apex,  and  chronic  tuLi 
good  reaction  and  the  r^  i 
stitutional  vigor.  They  are  oot 
advanced  and  much  weakened  cm 
speaking  generally,  only  chronic  casta  wlili 
fair  reaction  are  Euitoblo  for  climatl"  <r.^i. 
meat. 

The  Cradrr's  Qarstlan. — The 

newspa|)«rs  have  bad  mucli  to  My  e«i 
inp  the  agitations  of  the  "  crofters  "  of - 
Highlands  and  islands  of  Scotland,  n* 
crofters  are  small  furracrs,  living  oo  rental 
holding!}  which  have  generally  been  oeea* 
pied  by  the  family  through  many  gwMrra- 
tjons,  or  perhaps  centuries,  contiox  down 
from  the  times  when  the  clan  syatcm  {i(» 
vailed.  During  the  present  century  thelf 
holdings  have  bees  abridged  by  the  develop* 
ment  of  sheep-farming  in  which  tlie  land- 
lords have  become  intcrt^sted,  and  inore  r^ 
ccDtly  by  the  absorption  of  the  land  in  \g^ 
mensc  deer  parks.  The  crofters 
object  to  being  dispossessed  of  cstotw 
they  have  come  to  regard  as  in  a 
their  inheritances,  and  have  mnuifreted 
objections  in  ways  common  to  nide  and 
rant  men.  Deprived  of  their  aci 
homes  and  of  the  only  resources  wfairh  thty 
knew  how  to  make  available,  their  rituatioa 
became  so  distrcsising  and  desperate  aa  Ui 
awaken  public  attention  and  form  a  lia^ 
ing  question  in  I'arliamont.  Tlt«y  claiia  a 
right  to  security  of  tenure,  to  thv  fisaiioa 
of  rent  by  a  land  court,  atid  to  oppottun^ 
tics  for  enlarging  l}>cir  holdiit^.  As  d» 
fined  in  the  "  We-srininilcr  Rnlcw,"  iM^ 
troubles  are  not  the  t,'r<>wih  of  a  fr* 
nor  arc  they  doc  to  any  faults  uf  tlicir 
but  rest  npon  claims  of  right  far  olilrr  Uu 
the  present  civilixatlon  and  riginn  of  Ifca 
country.  Tbi'  historic  ulalni  of  tha  emdtn 
ia,  that  the  fertile  lands  In  the  lUchbul 
glens  and  pasturrs  and  on  the  Lill-aldca 
the  oommnn  property  of  the  '  ~ 
ehiof,  ami  that,  even  tiiou<vli 
have  been  in  the  eye  of  • '  4U»o)aia 

owner  of  tlic  I  an  ti,  still  i  ;  (act  ani 

lamtttii  ■  the  clan  sharvd  >da  p^ 

saaaion^  m\  undlspvtod  ami  «mI» 

torbed  right  to  itacir  crofta  and  tlkdr  pt«a> 
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1, 00  payment  of  •  nniU  rent, 
I  eMdItlon  that  Ibej  served  under  their 
'  Itt  MM  of  war.  Thai  this  wma  the  an- 
llt  CMtt'.iin  is  not  qucstioDed.  Tbe  disre. 
I  of  it  now  shown  by  the  landlords,  with 
lb*  ooBoiTanco  of  tbe  autboritica,  is  excused 
by  UTing  that  a  securit;  of  tenure,  founded 
ti»  th«  olj  usage  of  the  country,  can  not  now 
be  wrioosly  mtcrtainod,  as  the  dan  system 
no  loo^r  exists,  and  tbe  property  hu  in 
tnany  eajtcs  changed  haiiits.  At  the  same 
lime,  the  Royal  Comrotssioners  appoiatcd  to 
lire  into  the  matter  admit  that  the  prcs- 
eroftcrs  are  the  dcfccndants  and  heirs 
the  huldera  who  acquired  these  rights, 
hare  done  Dotbing  to  forfeit  them,  Tbe 
laaAonlii,  however,  hare  disregarded  titis 
unnva,  hare  ericted  tbe  tenants,  and  have 
caiirertnl  thefr  farms  into  shecp-wallia  and 
faoinonae  deer  ranges— enforciog  their  pre- 
■iona  with  many  instances  of  cruelty  and 
flenilish  hardship  ;  and  Parliamcot  has  done 
natlilng  effectually  to  rcraody  the  evil  witich 
bu  bMa  allowetl  to  grow  np. 

tUllan  WlUh-Starlfs.— A  practice,  hy. 
brid  of  tbe  tegftiroate  hcaliog  art  and  of 
ttui  old  witoberaft,  is  still  currettt  In  parts 
ct  Italy.  Its  profeasor*  are  fairly  tnut- 
vprthy  rwpectlng  what  comes  under  their 
own  ty«0,  and  prei>cribe  jadloioualy  for  the 
ordfawry  ulorati)  of  animals,  bat  oan  also 
ttil  sotno  marrclous  fables  about  minorolji, 
plantK,  anil  beasts;  and  it  sometimes  rc- 
qitre*  diserimloation  to  distiDguisli  whether 
they  are  talking  from  Icnowlcd^e  or  arc 
rvpeMlag  aome  old  fancy.  According  10 
on*  of  their  atorles,  if  one  talces  the  eggs 
trma  a  raven's  nest,  boils  them,  and  puta 
litem  back,  tbe  parent  bird  will  bring  a 
MOOB  of  tbe  oatae  sliape  and  sixe  whioh  will 
bave  thn  power  of  restoring  life  to  them. 
The  Mom,  remaining  in  tbe  nest  after  the 
Mrds  bave  flown,  becotnea  half  traosparent 
ttad  tike  an  egg  in  eTerytbiog  except  weight 

hardtuMS.  When  placed  near  poisoned 
lb«  yolk  will  ^ve  warning  of  the  fact 
bj  bcwBilag  riolontly  disturbed.  If  a  <tanc 
tklt  aist  of  a  pea,  which  the  lapwing  is  said 
alwaya  to  depntil  in  it*  nest,  i*  put  under 
the  pillow  of  •  slMping  perMo,  the  sleeper 
will  answer  trathfully  any  reaaotiab1«  ques- 

lb  th«  iansuage  In  which  it  i*  asked.    A 

icular  letptat^  it{)iU«d  yrootaoM  at  all 


times,  Is  Bald  to  t>e  cspcdally  so  in  Uaj; 
and  the  first  person  it  bites  in  that  month 
will  die  himself,  and  also  cause  the  deatli  of 
any  one  who  inay  stand  beside  hira  or  coma 
to  his  help.  The  fondness  of  snakes  for 
milk  gives  the  t>asis  for  tbe  story  of  a 
coachman  into  wboae  open  mouth  a  sniike 
crawled  while  he  was  sleeping  by  the  road- 
side. The  doctors  having  failed  to  help 
him,  he  consulted  the  profcssora  of  tbe 
Univeraity  of  Naples ;  they  hung  bim  up  by 
bis  feet  and  set  a  bowl  of  milk  under  bis 
head.  The  snake  was  attracted  by  tho 
smell  of  tbe  miiic,  and  crept  partly  out  to 
get  it,  when  it  was  pulled  the  rest  of  tb« 
wny  ouL  Of  course,  tbo  ooockmon  recov- 
ered. 

Outdoor  Taiites  of  tbe  InstrallaBg, — 

Tho  climate  of  Australia  disposics  to  out- 
door life ;  hence  tbo  most  is  made  of  holi- 
days and  of  excuses  fur  appointing  them, 
and  outdoor  sports  flourish  as  in  no  other 
country.  Thought  is  qnick,  and  speech 
nimble  and  marked  by  a  reckless  energy  of 
diction — OS  when  a  young  woman  of  great 
skill  at  lawn  tennis  is  complimented  by  being 
desoribed  as  "  a  terror."  Mr.  Ernest  Uooa 
finds  a  more  serious  result  of  the  outdoor 
habit  in  the  fact  that  there  is  little  time  or 
inclination  loft  'for  reading.  In  very  few 
homes,  indeed,  are  there  any  indications  of 
literary  tastes.  "Books  or  periodicals  are 
conspicuous  by  their  absence  from  most 
drawing-room  tables.  The  periodicals  at 
tho  club  may  remain  for  days  uncut  Nor 
are  tho  tiooks  at  the  club  libraries  nnroerous 
or  in  much  request.  .  .  .  Tliere  arc  ecien- 
tifie  institutions,  and  musical  nnd  art  sodo- 
tief,  but  I  have  been  assured  on  very  good 
aulbority  that  there  is  no  literary  club  or 
society  of  any  kind.  There  arc,  of  course, 
other  reasons  for  tbe  absence  of  literary  life 
besides  the  allurements  of  the  harbor,  tbe 
(^rden,  or  the  veranda.  One  of  them  is 
thot  there  is  not  a  class  of  literary  people." 

riasMf  of  Hen. — Hccogniung  the  ine- 
quality among  men,  M.  do  Lnpouge  main- 
tains that  a  man  is  what  Ida  birth  made 
him,  and  that  education  con  do  no  more  for 
him  than  develop  tho  pre-existing  genua 
derived  from  bis  progenitors  in  accordance 
with  tbe  laws  of  heredity.    This  roasoning 
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ynu  terribljr  b«nl,  but  "it  owae  bar^MiM 
tboM  who  <l  '•  U  rc^ilkd^.    Bu 

U  we  get  [;  ttt,"   Iw  nM,  "taX 

tAko  care  of  ouraciTcs,  ir«  krc  all  rig^ 
Here's  n  tnatc  uf  mine,  nt-iu-ly  ecrcBtj 
years  old,  who  has  been  n  stoker  *U  hi* 
life,  and  con  do  as  \/fi<A  work  a«  I  aa. 
Btokers  never  have  the  conattttiittian,  and 
nrely  catch  cold.  Their  prog  had 
knocked  olT  on  the  Englfeb  ami  Am 
lincB,  booituM)  the  men  };oi  drank  too 
aud  the  gn>g  did  lL<in  much  harm. 
1  used  to  iBi  '  work 

a  lion  while  i  I'd  tli 

my  coal  like  a  piini,  ui  M'^t 

a  bit;  but  when  Ivwoil  J  in 

a  Tcrj  firw  miuuic:<,  I  wii£  that  weak  that 
a  child  could  ups«t  mo.  Take  a  man  dead 
drunk  before  the  <irM,  and  tli»  heat  would 
sober  him  off  in  half  an  boar,  or  give  lum 
a  ttroke  of  apoplexy." 

Dbparlty  In  Marrtaf r.  —  The  "Vfob 

miotitcr  Review"  shuw*  that  tbe  vidowa 
greatly  exceed  the  widowprs  In  oitmbcr,  the 
proportion  in  England  being  aa  1,41  U,4M  M 
689,644 — a  proportion  «hli.-h  ia  not  laiy 
greatly  varied  from  through  all  the  niardage- 
oble  ni!i>s.  The  ditTcrcucc  liclag  hanlly  ae- 
countod  for  by  the  tupcrtor  longevity  al 
women,  or  the  grusUtr  exptteuni  tu  daa- 
ger  incurred  by  men,  the  *'  Review  *'  fiadi  a 
more  efficient  oanac  in  marital  di«{Mtiqr. 
Women  prefer  huabanda  who  hara  oadt 
tbfir  fortunes  and  can  '  '-aM  oad 

display,  to  young  men   '  ■  iicir  hi^ 

tune*  to  make,  with  •n, ,:,.,■-  r  ,,.t  maat  ha 
shared.  Thu«  takin;/  '-'iii]' mi'ii  coaaidti^ 
bly  older  than  thtiinsulrca,  tJiry  naruralli 
outlive  them.  It  might  b«  a  tnare  t^hU*' 
sophtcal  proceeding  for  the  woman  to  mnry 
a  man  youogvr  than  hcn>»lf,  tliat  ak#>  mtf 
have  his  society  thruujfli  Ilfo,  boiI  ■  tapport 
when  she  will  moat  need  him.  The  malM 
of  this  course  to  the  oatise  ol  purity  aad  M> 


vitendcd  to  claaso!*,  natiomf,  and  raoef, 
who  nr<'  nAjuucd  to  be  '  i  incapo- 

bla  of  attaining  to  nn  '.<  '  uf  per- 

fection. Tile  author  divider  men  into  four 
claasc3,  in  the  first  of  which  be  places  thoee 
pas»e!i>ied  of  creative  and  initiative  fnoullien 
above  their  feilowH,  while  it  ia  to  the  rela- 
tive numerical  prcpondenmoe  of  this  cLus 
over  the  others  that  he  refers  the  nadoubtod 
superiority  of  one  race  to  another,  fie 
tluiK  seed  In  tho  dolichocephalic  bUmdea  the 
mo8l  filmed  of  all  the  races  of  humanity, 
since,  from  the  dawn  of  lU.^toi'y,  all  heroes 
and  leaders  anii>iig  mon  hate  belougvd  to 
thia  type.  In  modern  tiinea  tlio  An^lo- 
Saxon  race  has  owed  ita  «Tiporlority  to  tl»e 
preponderance  of  tho  dolicbocephalic  cle- 
ment. Fmrice  U  supposed  to  be  BiilToring 
from  the  diminution  of  this  typo  in  it* 
population,  together  with  the  rising  prepon- 
derance of  tho  brochycepliaiic  typo  to  which 
tho  lower  cliisees  of  tho  community  belong, 
while  a  (treat  detcrinmiion  of  the  general 
personal  character  through  tho  amalgama- 
tion of  the  two  is  aiUlci|iated  as  inevitable. 
SIniiliirly  the  author  Been  in  the  present 
movement  for  raising  the  negro  races  a 
source  of  future  danger  to  tho  AiTana^ 
who  may  in  time  find  themselves  beaten 
down  by  the  brute  force  of  teeming  masses 
of  inferior  bradtyccphalio  peoples. 

1  SUker's  Life. — ^The  stokert  on  one  of 
the  great  ocean  iteamers  work  four  hours  at 
o  stretch,  in  a  tcujicraiure  ranging  from 
1211*  to  I00\  Tlie  niiarters  are  cliwo,  and 
tliey  mii<it  take  care  that  while  feeding  one 
furnace  their  arms  are  not  burniHl  on  the 
one  behind  them.  Ventilation  is  furnished 
through  a  shaft  r«ai-hiug  down  t«i  the  mid- 
ills  of  their  qiuirters.  Each  stoker  tends 
four  furnaces,  spending  perhaps  two  or 
three  minntea  at  each,  then  dashes  to  the 
air^pip«  to  take  hi!i  turn  at  cooling  olT,  and 
waits  for  another  call  to  his  furnaces. 
When  the  watch  Is  over,  the  men  go  per. 
spiting  throii)(h  Ion;;,  cold  passages  to  the 
fomtasili',  wl-.i  :i  in  fur  ciglit  hours. 

One  raiin,  twi-  ■■.•ari!  old,  who  was 

interriewed  by  a  rcporUT,  had  been  em- 
ployed lit  the  f  umaci'S  aineo  be  was  fourteen 
yt<an  old.  Uo  weighed  a  hnndmd  and 
dgbty  pconda,  and  wa*  ruddy  and  swin' 
iagly  happy.    Uo  eonfooavd  that  (b«  work 


the  health  of  the  )i 

plored.     Disparai': 

to  be  fertile  sourouc  ol 

rlage.     A  yonng  wrman 

like  ago  is  ' 

place.    On  II.' 

at  the  end  of  hia  ti 

Idm  liowv.    "Qroi.  ..  ,. 
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i  of  p«iBWi  l<^sI«ior9.  Is  it  wie« 
0  vigor  of  manhood 

ki>  •  il,  uid  lo  allow  pos- 

torftf  to  Ow»  iii4  ut'igio  to  the  waning  strength 
of  old  men  ?  It  is  ccrtoinlj  contrary  to  Uie 
wmdag  voice  of  the  most  iutclligenl  *nd  di.>i- 
iBUfMti^J  of  tlie  medical  pro/csgion.  .  .  . 
Tbl»  wiiiow-malciiig  viae  of  marital  disparity 
ia  but  noc  feature  in  that  bjrmene&l  profana- 
tion which  i«  lfa«  cnrw  and  disgrace  of  our 
■ga,  M  it  wma  of  the  decUne  of  Rome." 

'  nrBritltli  Realth  Bnorls.— The 

i-  aes  in  the  Brititih  Uiands  nin 

Bonti  utl  ioitth  niber  thaa  e&H  mod  w»t. 
Heoee  Uttitudr  b  tb«re  a  lew  sure  guide  to 
iAnprratun;  than  loogituiic.  All  the  health 
rr»un»  on  the  cant  ooast  hare  a  very  similar 
chmctarr,  altboQKb  tbejr  differ  so  much  in 
itadc ;  and  the  like  ruU.-  holds  good  on  the 
It  c«adl.  The  reaorta  OD  the  south  coast 
f«r  matcriallv,  according  an  they  lie  toward 
«Wt  or  toward  the  west.  As  a  general 
IMl*,  the  east  co«at  raiorts  ar«  dry,  unuc- 
«1nrt  cold  wkI  bndng,  while  the  wrst  coa!>t 
roaorU  arv  rrlaiiv«ly  humid,  mild,  and  relax- 
ing AD  the  ooaiita  are  more  or  leaa  windy  ; 
htrt  iharf  t*  a  grent  difference  between  the 
dry,  acHncwhat  parching,  and  decidedly  brac- 
ing wind  that  comes  to  the  eastern  coasts 
Bcroaa  ibo  German  Ocean,  and  the  »oft,  raln- 
Udm  farwsm  o(  the  Atlauiic.  Some  places, 
IwmgtBf,  bare  a  dimatQ  of  their  own,  dc- 
{wndlng  upon  peculiar  oondltloni.  The  tine 
IwtwMa  iba  bracing  and  relaxing  of  the 
aoQtb  eoaM  rcfunin  lie*  near  tbc  Isle  of 
Wii^bt.  The  most  bracing  tworta  in  Eog- 
Uttd  art  thow  of  Durham  and  Yorkahirc ; 
tb*  noal  rvlaxing  ibosc  of  DeTon^hiro  and 
OonrwalL  The  rovorta  fr*iti  the  mouth  of 
th«  Thamoa  to  Brighton  form  aa  int«rmedl- 
atarfaaa. 

Il|ia>«dv«    Ckarartrrlitln    ftf    Horw- 

-Thc  hwpector  of  i^Uii'-'htcr-honMa  in 
Pitria  <ti  ■  Ij'twi'in  liorse-flc^h  and 

beef  l>f  iu;:nmrlf:   IIorSf-Uo*li  Is 

TcdilUb  brawn,  t>i.'f>}nimi;darl>'?r  on  exposure 
k>  ih«  air ;  it  hoj  an  i>>ior  jii^ilinr  to  itself ; 
b  b  wfl  atirl  ;<li;1itl,>  u<naciuii»,  allowing  the 
tnger  eoiily  to  pink  into  it,  and  the  fibcrsi, 

workeil,  lirrak  up  and  become  pulpy  ; 

Onucvlar  6U<r«  arc  Innj;  itnd  flno,  and 

by  tery  ixnnpact  cvUular  tlMae;  ia 


cooking,  il  hordena  and  beoocnca  more  deow 
and  compact  than  beef ;  and  ujidor  tbc  mi- 
croscope the  fibers  and  etriationii  of  the 
niu»:ular  llasue  arc  finer  thou  in  the  flesh 
of  the  ox.  These  dilTcrcuces  not  always  ap- 
pearini;  *liarply  dcfiDed  cnougli  to  make  the 
distinction  infallible,  Jamca  Dell  has  Bought 
other  te^ta,  and  found  them  iu  tlic  character 
uf  the  fata.  It  was  observed  that  the  adi- 
pose tissue  of  the  horse  was  of  a  softer  and 
more  oily  nature  than  that  of  beef.  On  inelt- 
io:;,  horse  fat,  at  70°  Fehr.,  formed  a  clear 
••il;  the  melting-poiot  of  hccf  fat,  which  i» 
solid  at  ordinary  temperatures,  varied  from 
110°  to  lie"  Ftthr.  At  100°  Fahr.  the  ape- 
cific  gravity  of  horse  fut  ranged  from  908"4 
to  908  8  ;  the  specific  gravity  of  beef  fat,  at 
120°  Fohr.,  was  from  003-6  to  904.  Tlieae 
important  choracteristiea  of  difference,  par- 
ticularly  the  fluidity  of  horse  fat  at  70°  Fahr,, 
make  the  distinction  between  the  two  fata 
very  plain. 

nrntal  Powrrt  of  Splden.— "  Some  Ob- 
scrratiuns  al)out  the  Mental  Power*  of  Spi- 
dcrs"  ore  recorded  by  0.  W.  aud  E.  0.  Peck- 
bom  in  tbc  "  Journal  of  Morphology."  The 
author?  experimented  on  hundreds  of  spiders 
of  most  of  the  common  genera  and  species, 
with  relation  to  each  faculties  a.<i  they  may 
be  supposed  to  possess,  but  found  the  way 
to  knowledge  on  the  subject  "  long  and  be- 
set with  difticultifs."  The  faculty  of  smell 
secmol  to  be  fairly  developed  in  all  but  three 
out  of  twenty-six  species.  It  was  exhibited 
in  different  ways — by  various  movements  of 
the  Ir^,  palpi,  and  abdomen,  by  afaaking 
their  webs,  by  running  away,  by  sming  the 
rod  conveying  the  perfume  and  binding  it 
np  as  they  would  an  insect,  and  by  approach- 
ing the  rod  with  the  fir^t  legs  and  palpi  held 
erect.  The  position  of  the  organ  of  smell  ia 
unknowTi,  and  was  not  found.  In  hearing, 
cpidcTS  made  no  response  to  any  loud  or  sen- 
sational sounds,  but  aU  the  Epcirids  were 
sensitive  to  the  sound  of  the  tuning  fork, 
while  the  spidcn  that  do  not  make  webs 
gave  no  heed  to  it.  In  love  of  off-ipriog,  all 
ihc  spiders  eagerly  rcoelvcd  back  the  coooona 
when  they  hod  been  deprived  of  them  for 
various  periods  inside  of  twenty-four  hours ; 
some  failed  at  twenty-four  hoar«,  while  only 
a  few  recwgiiixcJ  them  after  a  longer  pe- 
riod.   They  did  wit,  however,  aecra  able  to 
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distinguish  their  owo  cocoons  froin  tnother 
ipldcr**,  or  rrt>m  a  pith  ball  of  the  Mnie 
alec  ;  and  ona  of  them  even  accepted  ■  lead 
■hot  over  nliich  the  corering  of  a  cocooo  bad 
been  stretched.  In  the  sense  of  sight,  they 
bad  great  difficult;  In  6ndin|;  their  cocoons, 
ercn  when  removed  from  them  only  three 
quarters  of  an  inch,  and  porformed  long  and 
tortuous  routes  before  they  reached  them ; 
but  in  other  matters  they  showed  that  they 
could  sec  well  enough.  The  trouble  about 
the  cocoons  aro5e  from  the  fact  that  the 
spiders  never  see  them  when  carrying  them, 
and  therefore  did  not  know  them  by  sight, 
but  depended  on  touch  to  identify  them. 
The  color  sense  appeared  to  be  fairly  well 
developed,  with  a  very  decided  preferonco 
for  red.  The  authors  do  not  believe  that 
spiders  feign  death.  Epcirids  drop  and  lie 
still  for  a  time,  but  that  is  because,  if  they 
run  about,  they  have  difficulty  in  finding  the 
tliread  lliat  leads  back  to  their  web.  Other 
spiders  keep  sLtll,  if  at  all,  only  for  a  few 
momnits,  but  not  long  enough  to  give  an  ap- 
pearance of  death.  Darwin's  explanation  is, 
therefore,  correct,  that  the  habit  of  lying 
motionless  is  the  result  of  natural  selection, 
and  has  been  acquired  by  different  species 
in  different  degree*,  according  to  its  uaefuU 
nets  In  ibdr  rarious  mo4efl  of  life. 

A  Pilrlarrhtl  Estate.  — A  patriarchal 
ryBtem  of  mana^ment  is  on  trial  on  the  es- 
tate of  five  thousand  acres  of  Barou  Raimondo 
Fmiichctti  at  Canedolc,  Mantua,  Italy.  Ma- 
chinery and  manures  arc  liberally  employed. 
Nobo<ly  pays  any  rent.  The  parish  priest, 
Mhoolmaster,  and  doctor  arc  employed  and 
maintained  by  the  proprietor.  Sixty  diUdren 
are  fed  and  looked  after  during  the  day  in 
the  Eiodcrgartcn,  to  and  from  which  they 
are  conveyed  in  an  omnibus.  The  buildings 
arc  grouped,  at  the  Corte  dc  Canedolc,  aroand 
a  Btpiare  of  fifteen  Ihoofland  square  yardi 
area,  with  tba  master's  boiosa  fooiDg  the  en- 
trance, and  the  steward's  and  other  farm  offi* 
Ci.'t»'  dwellingo,  and  the  wnrkuhops,  stables, 
bams,  etc.,  near  at  band.  The  whole  is  snr. 
roooded  by  deep  oanali  flushed  with  running 
water,  and  flanked  by  arcnucs  of  plaoe-treea. 
Watehmeo  fn  thrir  rounds  at  night.  Work* 
hours  ar«  rrj;ulatei|  by  the  sound  of  the  boll ; 
Mriin discipline  11  enforced;  the  upper  hand* 
tRl  the  example  of  atcady  and  aerioos  work. 


and  grand  balls  are  oocaalaaally  gleM  If 
the  l>arone«8  tn  the  ooun-yanl  to  all  the  peas- 
ants.  It  is  not  known  bow  profltable  the 
experiment  has  been,  but  U  boa  not  boa  ■ 
failure. 

The  Dbbu  Farter  la  Slusi. — ^Mr.  Fnd* 
erick  Qreenwood,  in  a  dii)ca«Eio&  in  Ibf 
"N'inetecnth  Century'*  of  the  problira  of 
"  Misery  in  Great  Citie^"  maiutnins  tliat  the 
slums  and  squalid  dens  that  aliound  in  parts 
of  London — and  other  enormous  dfiia 
"  correspond  far  more  than  most  kind 
are  willing  to  perceive  to  the  measure 
pravity  and  weakness  of  the  liumaa  mind: 
and  at  the  same  time  to  the  proportion  of  in- 
eapables  in  a  state  of  society  which  dosfl  not 
allow  its  incapablea  to  perish."  Stc*^  «0> 
lagc  and  town  has  its  bad  spots  and  its  ecn- 
tera  of  degraded  population,  corrcapoodin^ 
in  extent  with  its  aixe ;  and  it  is  t»\j  |^ 
vast  extent  of  the  miacbief  in  London,  OODv 
ucnsurate  with  the  dimensions  of  the  ottjr, 
and  the  appalling  magnitude  of  the  prob- 
lems which  it  suggeata,  that  excite  ao  nndb 
commiseration  and  alarm.  Henoa  it  may  be 
concluded  tliai  any  local  and  spasBiodio  «^> 
forts  to  ameliorate  the  evils  that  eiisl 
destined  to  only  a  very  limited  sui 
that  permanent  advantage  is  likely 
only  from  measures  that  tend  Ut 
general  social  condition. 


it  oislaf* 
yloa^H 


Inherttante  ef  Acqalrcd  BaUl. — la  & 

lustration  of  the  hereditary  tnuuuniMMi  cf 
eharactcristics  scquiKd  by  habit,  PraL  I. 
M.  Hartog  relates  in  "  Nature  "  ike  caae  af 
a  pereoD  who  is  unequally  myopia  in  kls 
eyes,  and  very  astigmatic  in  the  left  ona 
On  account  of  the  bad  ima^M  gircn  by  lUs 
eye  for  near  objects,  he  was  ooisp«IM  b 
childhood  to  mask  it,  and  acquirrd  tbe  baVi 
when  writing  of  leaning  his  bc«d  on  the  Mi 
am,  so  as  to  blind  it,  or  of  rcatiiiK  the  Irfl 
temple  and  eye  on  tiie  hand,  with  the 
on  the  table.  After  \>- 
when  fifteen  yean  old.  l  hahb  •( 

leaning.  Uli  two  ehlldrco,  sbile  th^  kam 
not  Inherited  the  congenital  ddoei,  ks^ 
emmetropic  in  both  erea,  bare  recdrwl  It* 
acquired  habit,  and  have  to  b«  mvudmi  is 
keep  them  from  hiding  the  left  eye  aka 
writing.  A  aomswhal  siiullar  t»u-  "*  '"'-" 
Itaoce  of  aoqttlrcd  habit   is   ^«Ia^ 
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f  VF*ir  of  «  goat  and  ita  kida  in  the 
EoOtogtcol  GkrdcnB.  A  chain  was  attacbed 
lO  (t«  knimal't  neck  to  keep  him  frotn  jump- 
ing vttt  tlw  fence.  Be  became  accustomed 
to  Uk«  ttie  chiUa  up  b;  hi«  borna  and  more 
it  from  one  nidC'  to  annther  over  bis  bock ; 
In  doing  tbU  he  threw  his  head  tvtj  much 
back,  w  an  to  ptace  bia  boms  in  a  line  with 
\iX»  back.  Vli  offiipriog  have  ioberited  this 
habit,  though  it  has  not  been  nccesaary  to 
pttt  chains  upon  them. 


NOTES. 

AeoiMtMHo  to  Mr,  F.  F.  Payne'«  paper 
I&  the  Ooadiun  Institute,  the  Eskimos  of 
Bodaoo  Btrmit  have  a  right  to  be  called 
kera  ob^error^of  nature.     The  aathor  found 

tti  "■■  he  was  mak- 

1'  'U,  and  plants. 

"  .  ,.,.  ilit'io,"  he  says, 

"■;iv  .<■  me  where  more  of 

iti.  /.be  found.     On  the 

u  .    iuniuicr,    they   watched   with 

II.  1  it«(tign»,  and  often  would  bring 

to  mc  IiialoU  which  they  bcliered  were  the 
ttnt  of  the  M«soQ." 

Tin  use  of  borax  for  the  pre?erTution  of 
milk,  which  has  become  quite  comiuoti  when 
the  milk  has  to  be  carried  for  a  considerable 
distance,  has  »u;gc»ted  the  question  whcth. 
er  «•  may  not  hare  in  this  a  means  of  pro- 
moting inim  unity  against  scarlet  farer.  Re- 
eaut  iuv.  •li/atlon)  hare  shown  that  this  dis- 
<-;'  (.-Arriod  by  milk,  and  in  all  prob- 

S'"  iitly  starts  from  cows.     It  bos 

been  rcmarkcl  by  Prof.  VV.  Mallieu  Will- 
Uaaa  that  b  all  the  ca^cs  where  an  outbreak 
of  toarlet  fever  ba.i  boc-n  traced  to  milk,  the 
datt7  bas  been  a  local  one — that  is,  a  dairy 
Huitlia*  >iji>iili<"l  riiilt.  to  faroilics  in  its  own 
:,  ur  so  near  as  to 
\  \  iiuDec«6««ry, 

fteit-wuT  acconling  to  Prof.  Atwater's 

f^...^^.\.^^  .i,^,..  r.r.t  ,.,.,. p,...  more  phosphorus 
t  The  benefit 

w  i  to  derive  from 

a  dici  of  li-  KMi-fore  be  ascribed, 

not   to  th"  ,  hut  to  the  Rrentcr 

dtgwii'   '  The  excess  of  phoB- 

pbotv '  u;li  persons  need  not 

be  TTK  i.r-uluiil  of  bniin-work, 

bat  »■?  n  of  the  diwrdetx'd  dipes- 

tlon  to  i>-ntary  persons  arc  liable. 

Umi  recent  researches  of  Zuelzer  and  others 
term  to  Indicate  that  cicrs-^rc  elimination 
of  X  as  by   the   urine    is  associated 

•<  <  depression   rather  than  with 

» I  instances  of  aprarwit  eonnting 

iM-.-.i   (.-  Sir  .ToliM  l.iil.'iwk,  la  hia 
.  ;  A.-.;:.-!^  "  -■  tiLi:,:t.  ■!  byinaecta. 


The  sereral  «pcc!es  of  &tment»,  tor  inatanM, 
BU|iply  their  young  with  definite  numbers  of 
victims ;  and,  while  the  males  arc  smaller 
than  the  females,  and  require  less  food,  the 
ineect  seems  to  know  whether  the  egg  will 
produce  &  male  or  a  female  grub,  and  ap- 
portions the  quantity  of  food  accordingly, 
giving  five  victims  to  the  male  and  ten  to  the 
female.  It  is  sugijestcd  by  Ur.  G.  A.  Free- 
man that  the  matter  is  one  of  physiological 
interval.  The  male  e-rgs  follow  one  ntiolhcr 
in  less  time  than  the  female^  giving  time  to 
store  a  auiallcr  number  of  caterpillars  be- 
fore the  next  egg  has  to  be  provided  for. 

Powdbusp  milk  is  prepared  by  reducing 
fresh  milk,  after  having  removed  a  portion 
of  the  cream,  in  a  vacuum-pan,  to  the  con- 
sistency of  ordinary  condensed  milk.  Gran- 
ulated white  sugar  is  next  added,  to  render 
the  mass  sulHcicntly  friable,  and  the  tem- 
perature is  lowered  some  twenty  or  thirty  de- 
grees. The  contents  are  then  removed  from 
the  vacuum-pan,  and  distributed  in  lumps,  or 
reduced  to  a  powder.  It  is  claimed  that  pow. 
dcred  milk  possesses  excellent  keeping  quali- 
tic.«,  even  in  moist  air  at  high  temperatures. 

Da.  B.  W.  RicHAKDSos  sounds  the  praises 
of  a.  ve;rotarian  diet  when  he  assumes,  in 
hif  lecture  on  "  Ideal  Foods,"  that  what  is 
commonly  called  happiness  ^  lightness  of 
heart,  rapidity  of  thought,  and  all  else  that 
springs  from  a  happy  life — is  connected  with 
what  we  take  as  food.  That  happiness  is 
best  Bualaincd  by  those  foods  which  minis- 
ter quickest  and  with  least  trouble  to  tho 
digestion,  and  therefore  to  the  wants  of  tho 
body.  Sir  James  llanncn  had  been  struck, 
when  he  changed  from  animal  food  to  a 
nearly  vegetarian  system,  by  the  state  of  hap- 
piness that  he  oxpericnced,  compared  with 
what  he  had  felt  licfore.  The  speaker  had 
also  felt  this  in  his  own  life,  and  most  when 
he  was  most  nearly  a  vegetarian. 

ALmonon  it  was  written  in  French  and 
translated  from  that  language  into  Engli.<h, 
Prof.  Ouyofs  "  Earth  and  Man  "  has  only 
recently  been  published  in  French  for  the 
first  time. 

Tub  secOTity  of  the  Davy  safety  lamp 
tins  been  partly  improved,  while  a  remedy 
has  been  found  for  the  obscurity  produced 
by  the  use  of  Mftri>ant's  safety  l>onnct,  by  tho 
application  of  Mr.  Andrew  Howat's  "deflect- 
or." The  leading  feature  of  this  device  lies 
in  a  ilangcd  ring  which  is  to  Ik  fitted  tightly 
between  the  outer  metal  shield  or  bonnet 
and  tho  gauze  cylinder,  by  means  of  which 
all  the  air  admitted  for  combustion  ia  oar- 
ried  under  or  near  the  bottom  of  the  bonnet 
and  passed  through  the  gauze  into  the  burn- 
er part  of  the  lamp.  A  brilliant  light  is 
thus  obtained.  This  lamp  has  been  pac8«d 
through  some  severe  trialR,  and  has  always 
been  extinguished  at  once  when  expoaed  in 
a  current  uf  explosive  mixture. 


Us.  TsoMiiS  Waro  usigng  the  cauaea  of 

gubsidencw  which  bftve  takori  I '         ' ''      ' 
wlch  kQil  its  neighborhood,  < 

land,  U>  the  puuipiiig  of  briDt  i:..  >;„  . 

facture  o!  aiUt.  Ttii;  first  8ubt»i<leD0e  vas 
noticed  nbtml  1770,  The  sinking  has  BJnce 
gone  on  rery  rwpiJIy,  and  much  destruction 
of  property  bos  resulted.  Large  Ukce  or 
"flaahea,"  one  u(  more  than  one  hundred 
acres  io  area,  and  ol  all  depiha  down  to  for- 
t/-flve  feet,  have  bccu  and  arc  l>eiiig  formed, 

Iir  Central  Africa,  according  to  Dr.  Jun- 
ker, an  almost  pcr|>ctu«l  state  of  warfare 
prcrail^.  The  abduction  of  a  woman  ii  oft- 
en fufflciont  to  engender  etrifo  ;  and,  conse- 
quently, the  abodes  of  the  Central  Afrii«n 
tribes  and  their  political  conditioiu  are  Bub- 
ject  to  continual  and  tucesiMuit  changce*.     If 

•  conquered  tribe  will  not  surrender  its  ter- 
ritory, it  falU  into  a  condition  of  bondage  to 
the  TictoriouD  laee.  It  can  not  lie  said  that 
one  district  is  wholly  occupied  by  one  race, 
but  tht)  (lopulatit'u  i?  in  every  case  vwy 
tnited  and  composed  of  the  nio&t  diverse  ele- 
ments. 

The  Akkoii  arc  described  by  Dr.  Junker 
as  the  only  voluntary  nomads  of  the  Central 
African  regions.  They  construct  their  lit- 
tle cone-shaped  gross  huts  in  the  shcllcr  of 
the  trees  of  the  woods,  and  live  in  a  district 
as  long  us  the  ehatie  lastti.  They  prefer  to 
abide  anioni;  koiuo  tribes;  and  avoid  others. 
Tti-      '  '  '  ■  '       '    irifjprae- 

ti'  are  em- 

plu.    .  ... _.   ...  ..^..iiorics  of 

neighboring  tribea.  They  possess  no  indus- 
try, and  buy  evi?n  their  arrow-heads  in  ex- 
change for  me.li,  the  produce  of  the  chase. 
They  are  timid  and  suspicious,  amd  Dr.  Jun- 
ker onlv  about  one  hundred  and 
fifty  of  '.••r.  Thpy  can  not  prop, 
erly  be  <.•  ^ , .... .,  .i.-  dwarfs,  but  only  as  relit- 
Uf  ely  TCTT  small  men. 

M.  Jkax  I,rTiMi  supposes  that  the  elec- 
trical monife;«taiions  of  the  Rlmn^siihurv  are 
produced  by  the  friction  of  particles  of  wn. 
tcr  and  ice,  and  «ueh  other  substances  as 
may  be  lifted  to  the  \ipper  regions  and  dii»- 
j)er«t«!  tliniugli  several  miles  of  thickii«»M. 
The  differences  in  the  character  of  the  m»ni- 
fvAtntinns  arc  dependent  upon  differcnrcs 
in  intensity.  Aumrxl  lights  are  duo  to  dis- 
charges in  rarefied  air. 

A  gAiLtJco  vessel  of  new  constnietion  has 
undergone  a  successful  trial  at  8ouihampKm, 
Gnjclaud.  Its  {leculiar  fouiiirtf  i«  the  shflpe 
of  iIm'  submerge"!  p  ' 

with  thi"  anRirs  *• 

•  i  .I'oagb  tlu- 

Til  <>a«8s«a  r«u: 


wore  Oj^reed  that  post  lefnslation  In  the  n>»I- 

'  ..1  been*  ci'n.i  '  ^  ""      i.tr*. 

11  pr«supp<i>'  i«- 

... ;.,  :o  measures  i    ,  ,  t  of 

I  bis  reach  for  a  year;  tl  law, 

which  the  society  opc'  ivny 

with  this  condition,  i^lc  1).  Alailaj^iiu  re- 
Carde«i  the  so-c«lled  "  liberty  ot  tlie  ftuiiject"' 
iu  such  a  III.:  I  c-ns^DUin^ 

bug."     Dr.  :  a  distimv 

tjon  betwc<  •— -=  was 

a  pure  vior  .  an 

insanity;  to  _  .-led 

that  it  wo*  liutd  lu  "  liuuse  rep|m-labi« 
lunatics  with  the  class  of  Ital^itual  druok- 
ai-ds." 

Ii«  a  paper  on  "Goth ins,'"  Vr.  Fraaob 
Vacher  insists,  as  a  primary  oonslderaslaii, 
on  the  importance  of  wearing  dean,  ponmit 
and  warm  woolen  clothing;  condeoms  ai^ 
line  and  other  injurious  dyes ;  exposes  tlie 
evils  of  scanty  clothing,  unequal  prcs«vrr. 
heavy  superfluous  ornaments,  iU-adjuslM 
cornets,  and  liigh-heelcd  boots  ;  discrimi- 
nates between  different  styles  of  children's 
clothing;  and  pronounces  the  morning  suit 
and  under-wcar  of  men  nearly  perfecC 

Aa  the  conditions  arc  Pet  forth  In  Mr. 
J.  B.  Hai  ley's  work  on  "  Modem  lli-tbui«- 
labs,"  moderation  in  (>3tinf;,  /frintinc,  and 
living  are  condii' i  -los 

in  a  comfortable  |  i»> 

telligencc  cnyiy  hrwi-i  •■■rt 

firture  than  those  nt  i  I  r 

DC6t  and  ungrudging  ci. -.   :.  .^  uu;.ul 

powers  appear*  to  be  no  bar  to  old  ag«,  and 
at  times  to  favor  ii ;  but,  as  u  nilK,  whilr  • 
moderate  U.SC  of  1^'  to  b>«lth 

and  endurance,  c-  :hcm  hti 

often,  directly  or  lu.ureciiy,  uaa 
effect." 

Fob  the  remornl  cf 
the  skin.  M.  Vnrint  n-r,  ,i 
vuc  .Scicntifi: 
(solution   of 
part  to  be  elt.i.^  . 
of-nilver  crayon,  ■  im 

block;  sprinkle  ii  "ir- 

face  scvernl  times  u  dsy.  A  datk  cnj»t  will 
form,  whlr-h  l"fe«  polor  in  thrcr  or  four  dati, 
ni        :  '    -■  Il< 

111    .»    I'    "     iiiiMiiiiT    »iiv'ii.n;n    n  1 1 ...     II  v  ■  m,  •  »n,.(  c, 

Tnr  qiicrinn  whrthrr  the  cuckoo  em 
}"<  '\  a  snbifct  et 

n  .If  Ualitr  bM 

•  '  -  ■  •-  idf 


K   l» 


<-'^<.; 


7 


THE 


POPULAR   SCIENCE 
MONTHLY. 


SECEKBER,  1889. 


THE    DESCENDANTS    OF    PALiEOLITHIC    MAN   IN 

AMERICA. 

Br  Dn.  CUABLES  C.  ABBOTT. 

HE  modest,  peaceful  valley  of  the  Delaware  River,  from  the 
head  of  tide-water  southward,  is  as  little  suggestive  of  the 
ctic  Circle,  for  at  least  nine  months  of  the  year,  as  do  its  low 
d  weedy  bauks  in  summer  suggest  the  tropics.  On  the  con- 
trary, every  tree,  shrub,  sedge,  beast,  bird,  or  fish  that  you  see 
above,  about,  or  within  it  is  a  feature  of  a  strictly  temperato 
climAte.  Noverthaless,  a  dim  recollection  of  more  stirring  times 
i--  "  -Ts  to  it,  and  the  year  not  unfrequently  opens  with  the 
ii  .  ;.i!uly  ice-bound.  Over  its  shallows  are  often  piled  great 
masses  of  up-river  ice,  borne  hither  after  a  storm  by  the  swollen 
current.  Often  the  broad  and  shallow  channel  is  effectually 
closed,  and  the  river  becomes,  for  the  time  being,  a  frozen  lake. 
But  the  ice,  of  late  centuries,  has  not  been  able  to  hold  its  own 
sr  any  significant  length  of  time.  The  increasing  warmth  of  the 
and  the  south  winds  with  their  accompanying  rains,  soon 
start  the  little  icebergs  ocoanward,  or  melt  them  when  they  are 
socuroly  stranded.  Except  a  few  scattered  masses  along  the 
ehady  shores,  the  river,  by  April,  is  a  quiet,  shallow,  tide-water 
stream  again. 

No  appreciable  amount  of  detritus  is  now  brought  from  the 
op-river  region  by  a  single  winter's  accumulation  of  ice.  As  the 
and  its  shores  are  to-day,  so  they  were  a  centiiry  ago — per- 
ps  for  many;  but  the  winter  of  our  varying  year  is  a  mere 
puppot-show  compared  with  what  New  Jersey  winters  once  were, 
id  the  culmination  of  arctic  rigors  gave  our  Delaware  Valley, 
that  distant  day,  a  far  different  aspect;  and,  with  each  sue- 
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ceeding  glacial  flood,  more  and  more  sand,  ^avel,  and         

bowlders  wero  rolled  down  from  the  rock-ribbed  valley  lieyond 
and  spread  upon  the  open  plain  through  which  the  present 
stream  unruffled  flows. 

Tlie  land  was  somewhat  depressed  then,  and  the  w:ii  "  txj 
at  a  higher  level,  but  nothing  unfavorable  to  man's  exi  h- 

tained  in  the  whole  region.  As  a  skilled  geologist  has  pointed 
out,  "  The  northern  ice  was  one  hundred  miles  away,  and  did  not 
prevent  primitive  man  from  assembling  about  the  low  and  hos- 
pitable sliores  of  the  miniature  sea,  .  .  .  and  over  the  bosom  of 
the  bay,  little  affected  by  tide  bocause  of  its  distance  from  the 
ocean,  and  little  disturbed  by  waves  because  of  its  shoalness, 
palaeolithic  man  may  have  floated  on  the  simplest  craft,  or  even 
have  waded  in  the  shallow  waters."  Ay !  may  have ;  but  did  he  ? 
What  evidence  is  there  that  that  most  primitive  of  mankind,  who 
left  such  abundant  traces  of  his  presence  in  the  valley  of  many 
a  European  river,  and  also  in  Asia  and  Africa,  was  ever  likewbe 
here  in  eastern  North  America?  It  is  precisely  the  same  eTi» 
dence — rude  stone  implements  of  the  simplest  type,  often  but 
slightly  modified  cobbles  merely,  that  were  found  to  be  more 
effective  by  having  a  chipped  and  jagged  edge,  rather  than  the 
smooth  and  tapering  one  that  water-wearing  produces.  Thnw 
same  worked  stones — in  other  countries  always  of  flint,  but  in 
New  Jersey  of  argillite,  a  slate-liko  stone  that  has  been  altered 
by  heat,  and  possesses  now  a  conchoidal  fracture — these  occur  io 
the  Delaware  gravels;  and  the  vivid  pictures  of  glacial  time, 
with  primitive  man  a  prominent  feature  thereof,  that  have  been 
given  by  Wright,  Wilson,  Haynes,  McGee,  Upham,  Cresson,  Bab- 
bitt, and  others,  are  doubtless  familiar  to  all  readers  of  recant  0^ 
entific  literature. 

In  associating  man  with  ancient  river  valleys,  we  are  too  apt 
to  think  only  of  the  stream,  and  ignore  the  sun'ounding  country; 
Though  largely  so,  palfeolithic  man  was  not  strictly  an  -— -  ^--hi. 
ons  creature;  for  instance,  on  each  side  of  the  ancient  r* 

River  extended  wide  reaches  of  upland  forest,  and  here,  \.<o^\  th- 
rude  hunter  of  the  time  found  game  well  worthy  of  his  ingeuuuy 
to  capture,  and  so  powerful  that  all  his  wit  stood  him  well  in 
need  to  escape  their  equally  determined  efforts  to  cai*  -a. 

While  the  seal  and  walrus  disported  in  the  river;  whu  .1.  in 
countless  thousands  stemmed  its  floods;  while  geesu  and  ducks 
in  myriads  rested  upon  tl"  •,  too,  in  the  *  oamed 

the   moose,  the  elk,  the  r  bison,  the  great 

beaver,  and  the  mastodon,  all  of  which,  save  the  elk,  had  long 
since  left  for  more  northern  climes  when  European  man  fint 
sighted  North  America. 

The  association  of  man  and  the  mastodon  is  somewhat  start* 
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Ifal^to  most  people ;  but,  as  has  been  time  and  again  conclusively 
shoAvn,  it  is  no  unwarranted  fancy.  We  are  apt  to  consider  the 
ma:stodon  as  a  creature  of  so  distant  a  time  in  the  unrecorded 
past,  Uiat  man  must  necessarily  have  appeared  much  later  upon 
the  scene.  The  truth  is,  comparatively  speaking,  the  creature  so 
recently  became  extinct  that,  in  all  probability,  our  historic  In- 
dians were  acquainted  with  it.  Certain  it  is  that,  in  the  distant 
lonj3f  ago  of  the  great  Ice  age,  the  mastodon  existed,  and  equally 
certain  that  with  him  lived  that  primitive  man  who  fabricated 
the  rude  implements  we  have  described.  The  bones  of  the  ani- 
mal and  the  bones  and  weapons  of  the  man  lie  side  by  side,  deep 
down  in  the  gravels  deposited  by  the  floods  from  the  melting  ice- 
sheet.  In  February,  1885,  I  walked  to  and  fro  over  the  frozen 
Di'laware,  whore  it  roaches  a  full  mile  In  width,  and  saw  at  the 
time  many  horses  and  sleighs  passing  from  shore  to  shore.  I 
recalled,  as  I  walked,  what  the  geologists  have  recorded  of  the 
river's  history,  and  it  was  no  wild  whim  of  the  unchecked  imagi- 
nation to  picture  the  Delaware  as  a  still  more  firmly  frozen 
stream;  so  firmly  ice-bound,  indeed,  that  the  mastodon  might 
pass  in  safety  over  it — not  cautiously,  even,  but  with  the  quick 
trot  of  the  angry  elephant — and  picture  still  further  a  terror- 
fltricken  Stone-age  hunter  fleeing  for  his  life. 

Juat  as  our  brief  yearly  winter  gives  way  to  milder  spring,  so, 
^Hhi  the  centuries  rolled  by,  the  mighty  winter  of  the  Ice  age  yield- 
^HS  to  clinnges  that  were  slowly  wrought.  Century  by  century,  the 
Hnin's  power  was  exerted  with  more  telling  effect;  constantly  in- 
\  lOS|l|0ing  areas  of  northward-lying  land  were  laid  bare,  and  the 
'  KtiiHl  followed  the  retreating  glaciers'  steps.  This  great  but 
gradual  change  had,  of  course,  its  influence  upon  animal  life,  and 
ti  '   "     '  mammals  that  have  been  named  appear  to  have 

\y.  ler  to  the  warmer  climate  and  followed  the  ice- 

sheet  on  its  northward  march. 

In  the  unnumbered  centuries  ciuring  which  these  changes  came 
abrnit,  man  increasod  in  wisdom,  if  not  in  stature,  and  the  rude 
plements  that  characterize  the  lowest  known  form  of  humanity 
jolithic  man  of  prehistoric  archseology  —  were  gradually 
led  for  smaller  and  more  specialized  ones.    This  change  was 
doubtless  the  result  of  faunal  changes  that  required  a  compound 
instead  of  a  simple  implement,  as  an  effective  weapon — a  small 
spear-head  attached  to  a  shaft,  instead  of  a  sharpened  stone  held 
in  the  hand ;  and  we  find  now,  as  characteristic  of  conditions  geo- 
logically later  than  the  gravel  beds,  a  well-designed  spear-point, 
largvsr  than  Indian  arrow-heads,  of  a  remarkably  uniform  pattern, 
a!  '     '  ■  '       ■    '  '         '"v-  be  supposed  t«  be  the  handiwork  of  the 
h  -us  examine  into  the  history  of  these  ob- 

jects a  little  closely.    In  the  first  place,  the  conditions  under  which 


these  rude  spear-points  are  found,  as  a  rule,  are  very  signiftcant. 
In  certain  upland  fields,  never  far  from  water-  '-.^h 

were  the  high,  dry,  habitable  localities  when  the  j  ;  „:  _  -iiw 
were  yet  comparatively  low  and  swampy,  these  objects  are  found 
in  great  abundance,  and  very  often  not  associated  with  the  fomil- 
iar  forms  of  Indian  implement*.  Again,  they  also  occur  in  the 
alluvial  mud  which  has  been  for  centuries,  and  is  still,  accmnnlat- 
ing  over  the  tide- water  meadows  that  skirt  the  banks  of  the  Dela- 
ware River  from  Trenton  to  the  sea.  Now,  it  may  be  maintained 
that  we  are  without  warrant  in  assuming  that  the  age  or  object  of 
any  given  form  of  stone  implement  can  be  determined  by  tho 
character  of  the  locality  where  it  happens  usually  to  be  found- 
exception,  of  course,  being  made  t<i  the  pala?olithic  implements  of 
an  earlier  geological  period.  To  a  certain  extent  this  is  true.  A 
bead  is  none  the  less  an  ornament,  whether  dredged  from  the  river- 
bottom  or  found  in  an  upland  field  ;  and  yet  how  very  seldom  does 
any  implement  or  other  relic  of  the  Indians  occur,  except  where 
we  should  expect  to  find  them  I  In  basing  any  conclusions  nposi 
the  characteristic  features  of  a  locality  where  implementa  are 
found,  it  is  necessary  to  determine  if  there  has  been  any  recent 
general  disturbance  of  the  spot.  This  is  readily  done  U8iially,and 
the  principal  barrier  to  a  logical  conclusion  is  removed.  Long  ex- 
perience in  archaeological  field-work  has  fully  convinced  me  that, 
in  the  vast  majority  of  instances,  stone  implements  are  practically 
in  the  same  position  that  they  were  when  buried,  lost,  or  discarded. 
A  single  specimen  or  even  a  hundred  might  mislead ;  but  it  be- 
comes safe  to  ba.se  a  conclusion  upon  the  locality,  when  we  h^^^l 
the  material  in  such  abundance  as  in  this  instance  of  these  nnl 
spear-points,  and  find  that  fully  eighty  per  cent  are  from  tho  alfal- 
vial  mud  of  the  river  meadows,  or  such  isolated  uplan<l  areas  a* 
have  been  described.  But  more  significant  than  all  else  fb  the  fact 
that  these  simply  designed  spear- points  are  all  of  argillite,  the 
same  material  of  which  are  made  the  rude  implements  found  in 
the  gravel.  There  is,  thoref<^re,  no  break,  as  it  were,  in  the  se- 
quence of  events  in  the  occupation  of  the  region  by  man — ^no 
change  of  race,  no  evidence  of  an  abrupt  transition  from  one 
method  of  tool-making  to  that  of  another,  but  merely  an  improve. 
raent  that  was  doubtless  as  gradual  as  tho  change  from  the  epoch 
of  glacial  cold  to  that  of  our  moderate  climate  of  to-day.  What  at 
firiit  sight  appears  fatal  to  the  views  here  exprossod  is  that  a  poQ> 
plo  so  fur  advanced  as  to  make  ^'  '   '      '      ' '  '  ive 

ma<lo  many  other  forms  of  stone  ii;^  .  ..eT 

are  found  deeply  buried  in  the  mud  of  the  river.   If,  as  is  beliowd, 

tho  spears  were  u?-  '  '  i  ■'-^  '-         -.re  than  for  v~-    ''    -  r ■-•e, 

they  alone  would  ;  st.    Other  ti  ,-'m 

their  viUage  sitoR  would  seldom,  if  ever,  be  taken  to  the  tishing* 
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gTy>tmd9 ;  and,  as  a  matter  of  fact,  there  are  fotrnd  numbers  of  stone 
objects  of  a  rude  character,  usually  considered  of  Indian  origin, 
but  which  are  identical  with  those  used,  for  instance,  by  the  boreal 
Chukches.  In  Nordonskiold's  "  Voyage  of  the  Vega  "  is  described 
|A  series  of  stone  hammers  and  a  stone  anvil  which  are  in  use  to- 
day for  crushing  bones.  Every  considerable  collection  of  "Indian 
relics"  gathered  along  our  seaboard,  from  Maine  to  Maryland, 
<■  ■  examples  of  identical  objects.  Of  course,  the  Indians 
V.  1  ve  used — indeed,  did  use — such  hammers  and  anvils,  but, 

considering  all  the  evidence,  and  not  merely  a  part  of  it,  it  does 
not  follow  that  all  hammers  and  anvils  are  of  Indian  origin.  I 
have  only  made  incidental  mention  of  the  historic  Indian,  and 
nothing  further  is  necessary.  He  plays  an  important  part  in  our 
early  history,  but  his  origin  is  yet  to  be  deciphered  from  many 
sources.  His  arrival  in  the  river's  valley  dates,  as  we  reckon 
years,  long,  long  ago ;  but  no  evidence  is  as  yet  forthcoming  that 
it  was  prior  to  the  valley's  practically  present  physical  aspect. 

Let  us  consider  these  rude  argil  lite  spear-points,  and  the  cir- 
cumstances under  which  they  occur,  a  little  more  closely.  In  this 
magazine  (January,  1883),  I  based  the  opinion  that  these  objects 
were  of  an  earlier  and  other  than  Indian  origin,  because  of  their 
Incurrence  in  so  many  localities  at  a  depth  greater  than  that  at 
hich  jasper  and  quartz  arrow-heads  are  found.  In  other  words, 
the  plow  unearths  the  Indian  relics  in  great  quantities;  but,  by  dig- 
ging deeper,  objects  of  argillito  are  found  in  significant  numbers. 
In  this  earlier  communication  to  the  magazine,  reference  waa 
made  only  to  scattered  objects  ;  but  now  I  propose  to  call  atten- 
tion to  strictly  surface-found  specimens,  where  they  have  been 
discovered  in  such  abundance  as  to  plainly  indicate  the  former 
sites  of  camps  or  villages.  If  such  localities  are  really  pre-Indian 
In  origin,  then  it  remains  but  to  consider  the  fate  of  this  earlier 
people;  but,  before  indulging  in  speculation,  what  of  the  facts? 
T'  (Its  of  my  labors  may  be  summed  up  in  a  brief  accoimt  of 

n  >  one  locality  ;  for  all  subsequent  and  preceding  visits  to 

distant  }X>ints  resulted  similarly. 

In  two  instances,  collections  which  I  studied  were  of  such  mag- 
nitude, and  had  been  brought  together  with  such  care,  that  they 
had  a  decided  bearing  upon  the  question.  The  particular  fields 
from  which  the  great  bulk  of  the  specimens  had  been  taken  wore 
studied  most  carefully,  and  it  soon  became  evidojit,  in  each  case, 
that  the  reported  commingling  of  all  forms  of  stone  implements 
was  more  apparent  than  real.  The  physical  geography  of  each 
locality  plainly  showed  that  for  a  very  protracted  period  these 
had  been  habitable  and  inliabited.  It  was  evident,  in  each 
that  a  very  undulating  surface  had  existed,  through  which 
idered  a  small  stream  that  had  long  since  disappeared.    These 
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AToas  of  hillock  and  dale  had  been  densely  wooded,  with  here  and 
there  a  little  clearing;  and  now, for  nearly  tw-  r^lowed 

over  almost  every  year.  What,  then,  should  \  .  ^  j  resiun- 
ing  that  the  relics  of  two  peoples  had  been  left  upon  a  tract  of 
gome  two  hundred  acres  ?  First,  the  tract  was  defore.v?  V  '  '••h 
would  lead  to  much  disturbance  of  the  surface  soil ;  w-i  .  h« 

stamps  of  the  trees  were  uprooted,  which  would  lead  to  a  grvslei' 
disturbance ;  and,  lastly,  constant  plowing,  exjwsure  of  a  raw  sur- 
face to  winds  and  rain,  and  the  erosion  due  to  the  flooding  of  the 
stream  that  drained  the  tract,  would  result  inevitably  in  the  mov- 
ing  of  objects,  as  small  as  arrow-points,  to  considerable  distam^ee 
from  where  they  were  left  in  Indian  or  pre-Indian  times.  It 
would  be  strange  indeed  if  any  evidence  of  earlier  and  later  oc- 
cupancy had  withstood  such  vicissitudes ;  and  yet  such  wtis  the 
case.  The  highest  ground  afforded  ninety  per  cent  of  the  speci- 
mens I  was  able  to  find,  of  argillit* ;  while  in  the  low-ljing  arw 
of  the  one-time  stream's  tortuous  bed  the  argillite  and  jasper 
implements  were  commingled,  with  a  preponderance  of  jasper 
and  quartz  in  the  ratio  of  seven  to  two.  It  was  evi  '  "  "'  "  *he 
washing  down  of  the  higher  ground  and  partial  of 

the  valley  had  transported  the  argillite  and  mingled  it  with  the 
jasper,  and  not  generally  commingled  and  brought  to  certaui 
points  the  equally  scattered  objects  made  of  these  minerals.  Dar- 
ing the  summer  of  1887  a  very  careful  and  intelligent  obst-rvw 
reported  to  me  that,  in  a  field  not  far  from  where  I  live,  be  had 
found  a  considerable  deposit  of  argillite  chips,  rude  arrow-heodfl, 
and  bits  of  pottery ;  but  that  there  was  no  trace  of  jasper  or 
quartz,  or  indeed  of  any  other  mineral.  As  I  had  collected  Indian 
relics  by  the  hundreds,  in  this  same  field,  I  refrained  from  visi^ 
ing  the  s])ot,  but  requested  my  friend  to  examine  the  locality 
again  with  great  care,  and  report  to  Prof.  Putnam,  of  th»j  Puabodj 
Museum  at  Cambridge,  Massachusetts.  What  was  the  result  ?  U y 
friend  reported,  briefly,  that  the  spot  was  one  uncovered  by  heavy 
rains,  and  formed  part  of  the  bank  of  a  brook  that  crossed  tho 
field  (this  brook.  I  would  st.ate,  was  a  considerable  creek  in 
1680) ;  that  the  argillite  chips,  rude  arrow-points,  knives,  scrapers, 
and  bits  of  pottery  were  found  at  a  common  level,  and  about  fif- 
teen inches  below  the  present  surface  of  the  field.  Prof.  Putimm, 
in  acknowledging  the  receipt  of  the  specimens  euid  report  as  to 
their  discover^*,  replied  that  the  pottery  was  of  unusual  inter* 
ost,a8it•^^'  ''ly  rude  and  differed  vorygi*"'     '  j 

that  Dr.  A I  -i-ut  from  the  same  general  'd. 

As  the  bits  of  pottery  from  this  general  neighborhood  that  1  haTt 
col'  -'  '  amount  to  hundreds  of  thour--  -  '  .  "'  -  '  !  seem  that 
l":  I  am 'h  remarks  have  a  good  d  I  o. 

As  having  a  most  important  bearing  upon  this  general  qaeatiOD, 
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it  is  wgU  to  refer  to  the  results  of  others'  labors  in  the  same  gen- 
eral field.  lu  an  address  before  the  American  Association  for  the 
Advancement  of  Science,  at  its  Cleveland  (Ohio)  meeting,  August, 
1888, 1  referred  to  the  Lockwood  collection,  noAv  at  the  Peabody 
Museum  at  Cambridge,  Mass.  This  series  of  ancient  stone  imple- 
ments is  one  of  exceeding  value,  because  the  objects  are  nearly  all 
from  shell-heaps  on  the  coast  of  New  Jersey.  When  arranging 
this  collection,  I  was  much  impressed  with  the  fact  that  the  argil- 
lite  implements,  of  which  there  were  many  considerable  lots,  were 
all  labeled  by  Prof.  Lockwood  as  having  been  found  alone — i.  e., 
not  associated  with  similar  objects  of  jasper  or  quartz ;  and  again, 
that  with  the  argillite  was  much  very  rude  pottery,  that  bore  little 
roaemblance  tf)  the  fragments  of  earthenware  found  in  other  places 
associated  with  the  jasper,  quartz,  and  chert  implemi^nts.  Subse- 
quently, Prof.  Lockwood  informed  me  that,  while  these  various 
finds  did  not  vary  in  depth,  they  were  very  marked  otherwise, 
and  he  did  not  recall  any  special  "  find"  where  the  commingling 
of  the  two  forms  indicated  that  they  had  been  in  use  at  the  same 
time. 

Taking  a  hint  from  little  brooks  and  the  surrounding  fields, 
let  us  consider,  in  conclusion,  the  more  pretentious  rivers  and  their 
surrounding  uplands.  Will  the  same  results  be  obtained  ?  Can  we 
venture  to  reach  out  from  the  particular  to  the  general  ?  These 
wero  the  questions  that  I  frequently  asked  of  myself,  and,  after 
many  a  weary  tramp  and  toilsome  digging  over  a  wide  area,  I  am 
happy  to  state  that  I  believe  my  efforts  have  been  crowned  with  a 
full  measure  of  success.  Wliat  held  good  in  a  particular  field 
holds  good  of  a  county,  and  what  I  now  claim  for  the  tide-water 
pnrtion  of  the  valley  of  the  Delaware  I  believe  is  true  of  a  much 
lore  extended  area. 

In  no  case  have  I  been  able  to  find  stone  implements  signifi- 
cantly distributed  over  a  considerable  space — i.  e.,  tracts  of  five 
hundred  to  a  thousand  acres — except  whure  there  was,  or  very  re- 
cently ha«i  been,  running  water.  The  ground,  then, to  be  examined 
was  either  the  high  land  that  shut  in  the  valley,  or  the  valley  itself, 
limit  i        '  "I  to  tho  banks  of  the  stream  and  the  immediately 

adjai  trfu:ts;  exception  lioing  made  whore  the  bank  of 

the  stream  was  and  always  had  been  veiy  precipitous.  In  such  a 
ca.'^o  the  brow  of  the  bluff  would  be  equivalent  to  the  meadow  or 
low  land  of  a  gently  sloping  valley. 

In  every  such  instance — and  I  have  made  or  have  had  made 
my  careful  examinations  of  river  and  creek  valleys — the  result 
the  same :  a  very  marked  preponderance  of  argillite  imple- 
ment."*  on  '  t  s  of  the  uplands,  and  a  very  great  excess  of  jas- 

nd  4 'U  the  bottom  land,  or  that  directly  adjacent  to 

^ream.    From  this  condition  I  am  led  to  infer  th 
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UuMe  higher  points  wero  occupied,  the  present  streAmi*  miua* 
tained  a  onifonu  flow  as  high  as  the  freshet  stage  of  t !  '  or- 

oounsos;  and  the  fact  tliat  an  Indian  village  site  near  ..,,  ..  ..^  bo 
much  nearer  the  river  or  creek  shows  clearly,  I  hold,  that  on  a 
small  scale  the  same  conditions  were  repeated  that  occurred  in 
the  gradual  change  from  glacial  to  post-glacial  times.  The  rol* 
ume  of  water  in  all  our  streams,  comparing  century  with  century, 
is  gradually  lessening. 

Comparing  then  tlierude  objects  of  arg^ite,  specialized  as  they 
are,  with  the  magnificent  flint-work  of  the  historic  Indians,  I 
would  designate  the  former  as  fossil  implements,  the  latter  as 
relics. 

To  this  point  I  feel  that  I  have  been  handling  facts  only,  and 
deducing  from  thom  only  logical  inferences ;  but  now  looms  up 
the  natural  and  over-interesting  question,  Who  were  these  people  ? 
The  origin  of  any  race  is  a  difl5cult  problem  to  solve,  but  none 
can  compare  with  these  misty  vestiges  of  prehistoric  himianity. 
It  seems  to  me  but  one  inference  is  permissible :  they  who  fash* 
ioned  these  rude  argiUite  implements  were  the  descendants  of  pA> 
laKilithic  man,  and  his  superior  in  so  far  as  a  knowledge  of  the  bow 
and  arrow  and  rude  pottery  indicates.  Beyond  this,  perha]i8,w© 
can  not  safely  venture.  Prof.  Haynes  has  recently  observed,"  The 
pahwjlithic  man  of  the  river  gravels  at  Trenton  and  his  argillito- 
using  p<j)sterity  the  writer  believes  to  be  completely  extiuct" 

Willie  this  at  present  seems  to  be  the  generally  accept--'  vlo. 

Bion,  there  is  a  phase  of  the  subject  that  merits  coii  .^n. 

May  not  this  "nrgillite-using"  man  have  been  a  bloo<l  -.  of 

existing  Eakinios  ?    To  accept  the  view  of  Prof.  Haynt.  ......     iir- 

gillito  "  man  bofamo  extinct  infers  an  interval  of  indefinite  letngth, 
when  man  did  not  exist  on  our  central  Atlantic  s»  "  ' ;  but  if 
we  may  judge  from  the  abundant  traces  of  man  t  » e  been 

loft  and  of  the  ndation  as  to  position  that  these  three  general 
forms,  palspolitliic.  Inter  argillite,  and  Indian,  bear  to  f  ^  "hor, 
it  would  aj^jM'iir  that,  in  the  valley  of  the  Delaware,  at  .an 

hjis  not  for  a  day  oojised  to  occupy  the  land  since  the  first  of  his 
kind  Ht«x>d  \\\>on  the  shores  of  that  beautiful  river. 

By  rr'fprring  thcuo  interme<liato  people  to  the  existing  Eskimos, 
I  would  not  be  understood  as  maintaining  thattheeeb<  'tie 

wore  directly  descended  from  the  argillite-using  folV  . .  i.;.!*" 

ware  Valley,  but  tlint  both  were  derived  from  pals*'  an ;  in 

''''  -apfiearance  of  glainri  in 

tl'  tirement northward '■:  vn* 

tnl  io(v4ilKH*t,  if  such  there  yrvn,  this  people  of  that  distant  day  UAp 
lowed  in  i*    '      V  '  '       '  -^         .       '  *•      '    *  •    :     '    * 

llvwl  wh. . 
day  (  but  that  not  ail  of  thu  strangu  ptmple  wure  so  enamored  yti 
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arctic  life,  and  that  many  remained  and,  with  the  gradual  amel- 
1'  >f  the  climate,  their  descendants  changed  in  their  habits 

i-  U)  meet  the  requirements  of  a  temperate  climate.    This 

explanation,  it  seems  to  me,  best  accords  with  known  facts. 

It  \»  fitting.  aft«r  a  long  tramp  in  search  of  human  relics  or 
r«-maius.  still  so  abuudautly  scattered  over  and  thrtmgh  the  su- 
perficial soil,  to  halt,  at  the  day's  close,  upon  the  rivers  bank, 
»d  re.<«t  upon  one  of  the  huge  ice-trausiwrted  bowlders  that  reach 
K>vij  the  sod.  From  such  a  point  I  can  mark  the  boundary  of 
the  lutvMt  phenomenon  of  the  valley's  geological  liistory,  and  seem 
to  8«?t!  what  time  the  walrus  and  the  seal  sportexl  in  the  rivers  icy 
waters;  what  time  the  mastodon,  the  reindeer,  and  the  bison  ten- 
it<>d  the  pine  forests  that  clad  the  river's  banks,  and  wliat  time 

almost  primitive  man,  stealing  through  the  primeval  forests, 
surpri.seMl  and  captured  these  mighty  beasts — what  time,  liuger- 
ii  'iH  blow-holes  of  the  seal  and  walrus  in  the  frozen  river, 

hi  ^  I  and  killed  these  creatures  with  so  simple  a  weapon  as  a 
sharply  chipped  fragment  of  flinty  rock.  And,  as  the  centuries 
rolb.'d  by.  and  the  river  lessened  in  bulk,  until  it  but  little  more 
than  tHkni  itit  present  channel,  there  still  remained  along  its  shores 
the  moi-e  cultui-ed  descendants  of  the  primitive  chipper  of  pebbles. 
Ail  a  savage,  so  like  the  modern  Eskimo  that  he  has  been  held  to 
be  the  same,  this  ]>re- Indian  }>eople  still  wrought  the  argillite 
mt  tlniir  ancest^iris  were  forced  to  use  for  their  palaeolithic  tools; 
"411)11  fti«  these  spear-points  are  being  gathered  from  the  alluvial 
deposits  of  the  more  mixleru  river,  I  can  recall  to  their  accustomed 
\rone  people,  who,  ere  they  gave  place  to  the  fierce 
lie  peaceful  tenants  of  this  river's  valley.  Then, 
as  we  gather  the  lieautiful  ariniw-hoads  of  jasper  and  quartz,  and 
pick  from  superficial  soils  grooved  axes,  celts,  chisels,  curiously 
wr«mght  ]>ip»!S,  Htrange  ornaments,  ceremonial  objects,  and  frag- 
ments of  pottery,  literally  without  number,  wo  marvel  at  the  skUl 
of  •'  who  wrought  them,  and  faintly  realize  how  long  these 
<  :  i  vi-ly  rwent  comers  must  have  dwelt  in  this  same  valley, 

to  iiavo  accumulated  such  an  endless  store  of  these  imperishable 
relics. 

We  rightly  speak  of  the  antiquity  of  the  Indian,  but,  remote  as 
is  his  arrival  «m  the  Atlantic  coast,  it  is  modern  indeed,  in  com- 
fiarifiou  with  the  antiquity  of  man  in  the  same  region.  We  can 
think  of  it,  and  perhaps  faintly  realize  it,  anytime  relative,"  but 
to  no  wise  determine  it  as  "  time  absolute." 


Db.  Btflltmy  8AjtDefs»r»s  ft»rps«'<»«  ntif>ther  eJIrision  In  sdeope.     lie  obBerce«.  in 

paper  in''  .n,  t  tint  inorpliolnffr  ami  pliysiolopy  havo 

iittq^i)  «o  wlij.  ,  ^  it  and  nu'lhod,  that  llicro  seema  to  b« 

|»  of  4  oofsplola  Mpar«tit>D  of  on«  frotu  llio  otber. 


III. — THE   EVOLUTION   OF  A   GLAi^S   BOTTLE. 


TO  a  little  gand,  a  little  alkali,  and  a  little  limestone,  add  con 
siderable  heat  and  a  Htill  greater  amount  of  skill,  might  bw 
taken  as  a  brief  re(.'i})e  for  the  mamifuctxnv  of  a  glass  l>otlltf. 

But  to  know  in  just  what  {jroporlions  to  mix  these  suveml  in- 
gredients, how  to  produce  and  manage  the  requisite  heat,  and  fiar- 
titmlarly  how  to  cultivate  that  most  essential  part  of  the  whole 
process,  the  manual  dexterity  which  gives  value  to  these  other 
factors,  are  matters  less  briefly  di8iK>sed  uf.  Their  oomsidtsratitm 
has  made  the  evolution  of  a  glaHS  bottle  a  history  n  >  ral 

thousand  y^ars.    The  imi>ortance  of  this  modest  j  ap- 

pear, if  one  is  not  already  persuaded  of  it,  when  one  recalls  for  as 
instaut  tlie  multitudinous  uses  to  which  bottles  are  now  put.  It 
ia  dillicult  to  fancy  the  confusion  which  would  restdt  were  «w 
simple  an  article  of  commerce  suddenly  withdrawn  from  the  World 
of  fact,  and  society  called  upon  to  manage  without  ita  service. 
Great  would  be  the  consternaticm  of  a  host  of  manufacturers,  and 
loud  the  outcry  of  a  larger  host  of  ctmsumers. 

The  earlier  man,  it  is  to  be  remembered,  had  liis  herds  always 
with  him,  his  8]->ring  of  water  near  bis  tent-door.  He  knew  so 
tonic  save  the  air  of  the  desf;rt,  and  few  other  beverages  than  tho 
wine  which  was  stored  in  sacks  of  goat's  skin.  To  him  ih>tU« 
and  their  contents  were  matters  of  little  moment.  It  is  true  that, 
in  the  storage  of  the  one  liquid  which  hn  preserved  in  thi 
he  dill  have  to  be  careful  not  to  jjut  new  wine  intt>  old  lK)tt  i 
the  proverb  was  easily  recalled,  and  its  precaution  not  difficult  to 
carry  out.  He  contenteti  himself  with  his  sack  of  skin,  and  found, 
in  the  projection  whicih  had  once  been  the  leg  or  neck  of  the  nnmial, 
a  mouth  to  his  bottle  sufliciently  convenient  t<»  serve  li  «^ 

It  was  from  receptacles  such  as  this  that  the  tirtid  hti.^  .  Lhe 
riiad  regaled  themselves,  and  the  aged  Noah  partook  too  geoor- 
oQsly. 

Even  now  this  primitive  bottle  is  largvly  used  for  the  trauh 
portation  ami  storage  of  water  by  tlio  people  of  irestem  Atria. 
aip'  ■'  .    •        •    < 

of  9kin  still  iu  vogue,  when  their  reMtloiws  westward-moving  nctiv* 

ity  ■:     *'  .   -  ■'  "      '•     -'•■  -. 

■a  was  effected  bat  slowly  f'Tfft 
WUuiig  t-lie  mure  pn>{pvMsive  of  ancient  pcoploH.    In  the 


glass,  the  idea  of  beauty  and  decoration  long  remained  paramount 
to considt^rations  of  utility.  It  was  au  article  of  luxury  rather  than 
of  necessity.  Darwin  obtM^rved  with  amazement  that  when  tho 
weather  was  warm  and  fair,  the  Fijians  paraded  their  coats  of 
fnrs  and  fe«ther.s  with  all  the  pomp  and  pri<le  of  the  Parisian 
beau-monde,  only  to  stand  naked  and  shivering  in  times  of  storm. 
It  seema  to  have  been  much  the  same  thing  among  the  ancients 
witli  respect  to  theii'  glass  Iwittles.  It  was  ornament  in  place  of 
use.  They  were  quite  willing  to  get  along  without  them  in  the 
economy  of  every-day  life,  provided  they  could  have  a  few  rare 
vaaes  and  gold-mounted  amphorai  in  the  early  salmis  whore  Ra- 
meaes  go«si]>ed  about  Egyptian  politics,  and  Potiphar  diBcoursed 
upon  the  mysteries  of  metempsychosis. 

It  must  be  confessed  that,  in  the  pursuit  of  this  one  idea,  they 
were  eminently  successful.  Their  glass  trinkets  were  beautiful, 
lx>th  in  outline  and  in  color,  even  if  their  bottles  for  real  service 
were  made  of  skin,  and  liable  to  rip  and  tear.  The  glass  bric-d- 
brac  of  antiquity,  its  bottles  and  vases  and  jars,  was  not  of  large 
dimension,  but  it  possessed  a  profusion  of  color  which  we  have 
only  of  recent  years  been  able  to  imitate. 

With  ua  modems,  however,  life  is  much  more  complex,  and 
the  case  is  quite  different.  We  are  not  insensible  to  ornamenta- 
tion, but  wt<  are  murt,<  keeidy  alive  to  comfort.  In  the  absence  of 
*  king's  ta»ter,  wo  are  disposed  to  guard  what  we  eat  and  drink. 
Tlie  majority  agree  with  Charles  Lamb,  that  poisoning  is  "a  nasty 
death,"  and  so  we  eschew  the  use  of  metals  in  contact  with  our 
foods,  and  much  prt«fer  glass.  We  want  milk  miles  from  where 
is  protluced,  and  fruits  and  vegetables  months  after  their  har- 
itt.  We  want  medicines  for  health,  balms  for  bruises,  tonics  for 
•p£»4'lite.>«,  mineral  waters  for  digestion,  wines  for  strength,  con- 
denstnl  products  for  our  travel.  We  want  to  separate  with  acids 
and  put  together  with  glues.  We  want  a  host  of  other  things 
'lie  in  bottles.  We  even  bottle  our  electricity — if  so  un- 
-  an  expression  may  Ije  applied  to  the  storage-battery. 
There  la,  in  fact,  scarcely  a  single  department  of  life,  either  social 
or  ill''  '  \  where  some  proiluct  is  not  needwl  wliirh  must  be 
kept  '  >  <l  in  some  form  of  glass  bottle  or  jar.     The  manu- 

Cactare  nf  so  useful  an  article  is  thus  brought  into  relation  with 
oil  Mf  our  many-sided  activity.  It  forms  a  distinct  and  very  im- 
}K>rtaut  branch  of  the  gluss  industry. 

In  Americ4i,  the  process  of  bott.lp-making  is  nowhere  carried  on 

ni"'-'    " '••nly  or  more  successfully  than  in  thn  neighborhood 

c»'  ia.     Mxich  of  the  sand  of  southern  New  Jersey  is 

»ii  ire  to  make  an  excellent  bottlo-glass.     Its  adapta- 

l>i  i.iiii,,,^,.  seems  tohave  been  appreciated  by  the  early 

c-  ^l  gla.ss-works  in  this  country  are  those  es- 
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tnhlisheil  in  1776  at  Olassboro.  Thfiy  are  Rtill  in  operatiunj  and 
arft  at  the  prt«ent  day  the  most  exteusivft  of  Am«-ri«in  bottle- 
works,  employing' as  they  do  some  six  hundr»*d  n^rRona  in  the 
conduct  of  their  operations.  It  is  a  si^iticant  fart,  showinie  titu 
force  of  modern  prnj^jress,  that  after  existing  for  more  t!  nt- 

urj%  the  capacity  of  the  "  plant  "  was  increased  over  fit  i..  ,  -  .  cat 
daring  a  recent  period  of  three  years.  It  is  one  of  several  uidab- 
lialiments  whiclj  liave  grown  up  in  that  neigh1)orhood,  and  whirh 
have  been  attracted  by  tlie  same  cause,  the  abundance  of  a  fair 
quality  of  8and.  There  is,  moreover,  something  highly  gregarious 
about  modem  industries.     It  frequently  hapi)eu8  that  n  "lier 

Itwalities  offer  quite  as  favorable  conditiou.s  as  the  oin  <i; 

but  the  simple  presence  of  a  successful  industry  Roems  to  turu 
men's  thoughts  iu  that  direction,  and  len<l  them  to  undertake 
similar  enterprises  rather  than  to  attempt  the  dangerous  e,xj)eri- 
ment  of  importing  a  new  manufacture.  To  this  principle  of  grm 
gariousness,  as  well  a-s  to  the  wide  wastes  of  sand,  must  the  com- 
munity of  glass-workers  in  southern  New  Jersey  be  attribute 
Like  apparently  begets  like. 
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nuktoriHi  and  ngly.  It  is  not  a  beaTitifnl  or  an  inspiring  thing  to 
blow  l)Oltl*^s  all  liny  long,  unless  nue  does  it  remarkably  well ;  but 
■the  intlustry  remaining,  the  lifw  in  these  towns  might  still  be 
nitide  mnirh  less  bare  than  it  is,  could  tJiat  gospel  uf  hai)piness  and 
culture  whii'li  Mr.  Walter  Besant  and  others  are  preaching  in  the 
Eaut  End  of  London  tinil  here  some  good  apostle  who  would  make 
it  the  burden  of  a  new  evangel. 

In  the  larger  b(jttle-works  there  are  generally  several  melting 
furnaces,  but  each  is  complete  in  itself,  a  unit  from  which  a  larger 
or  smaller  plant  may  be  constructed,  according  to  the  require- 
ments «>f  the  case.  Each  furnace  is  lodged  in  its  own  building. 
A  cerUiiii  syniiuetry  is  loimed  to  those  low,  rectangular  W(X)deu 
structures  by  the  tall  brick  furnace-slmft  which  rises  through  the 
center  of  the  rtjai,  and  by  the  numerous  smaller  chimneys  scat- 
tered around  the  edge.  The  sides  of  the  building  are  movable  on 
pivotg,  and  when  open  give  the  factory  somewhat  the  appearance 
of  the  Japanese  housea  pictured  by  Mr.  Morse. 

In.side  of  the  factory  all  is  life  and  movement.  But,  amid  the 
dirt  and  confusion  which  characterize  such  an  interior,  there  are 
the  order  of  active  money-getting  and  the  beauty  of  u  long- prac- 
ticed dexttirity. 

If  one  follow  the  crude  materials  from  the  time  they  enter  the 
building  until  they  finally  emerge  in  the  form  of  nmny-shaiied 
buttleH,  he  will  begin  hiH  inspection  at  the  mixing-room,  where  the 
r  *-M  of  content  and  proportion  are  decided.  Large  woc«len 
iTOWs  come  and  go,  stopping  long  enough  only  to  have 
their  weight  taken,  and  to  dump  their  thoroughly  ground  contents 
into  one  of  the  bins  on  the  side  of  the  room.  Patient  old  men, 
with  hwf  and  shovel,  mechanically  mix  together  the  stuff  for  the 
''batch."  This  varies  in  its  composition  acctirding  to  the  sort  of 
boHl.ts  that  are  to  be  made.  Three  grades  of  bottle  glass  are  rec- 
zvd.  The  ordinary  green  glass  is  obtained  from  a  mixture 
(  ■  ■  '  :   parts  of  soda  and  twenty  parts  of  marble- 

li  d  parts  of  sand.     The  glass  is  essentially  a 

lime>Boda  glaius,  not  dissimilar  to  window  glass  in  its  composition. 
T'  1  used   comes   from  the  neighborhood,  ami  contains  a 

n.     As  no  bleaching  agents  are  employed,  this  gives  the 
its  characteristic  light  green  color — the  bottle-green  of  our 
•       The  second  grade,  the  amber  glass,  has  about  the  stime 
1  ion,  only  it  is  colored  by  the  addition  of  a  little  ground 

1  «  k-lead,  or  sonie  other  form  of  carbon,  about  eight  ounces 

u.  .  .  >.,  hundred  jtounds  of  sand.  This  makes  a  much  less  in- 
uooeut-louking  bottle  than  the  sea-green  tint  of  the  first  glaKSi. 
7  ade,  the  so-called  flint  glfiss,  contains  about  the  same] 

'n.„.  .m  the  ordinary  bottle  glus-i,  but  th*-  materials  usw 

ikn*  puror,  Hod  iiome  .tuch  Vtleacdting  agent  as  manganese  diuxidu. 
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■neniuus  acid,  or  nitrate  of  8o«ia  is  uismI  to  mako  tli6  fAaan  oolor 
!«««.    T;"  ftle»  arc  occamonaliy  wanted.  «•  "  'ant'  a 

little  i  '   of  cobalt  is  adde<d  to  the  custoi.  '  irive 

the  required  color. 

To  obtain  the  best  retsoiu,  it  i-  •— r.ii.il  'hat  ili 
mixingof  the  crude  materials  be  I  itnfuuy  [ok*-*!  a: 
boro  the  mixing  as  well  as  the  grinding  will  soon  be  done  b}'  ma> 

chv ■     -central  mixing- room,  and  the  ttatch  €«■••■■■-'  to 

tl-  maces  by  means  uf  endless  belts.    It  i  i-d 

tlii  eDt  will  insure  a  better  product  as  Well  lus  mum 

■•■■■ •'-;'^. 

Tliu  batch  haviag  lieen  prepared,  the  next  step  iu  the  derekip- 
ment  of  the  bottle  is  to  ch::  j»ovrder  '  ir, 

floid  glass.  Sach  a  metam  - ,  -  .  -  .-  .  _-^  :shixl  in  .  -lull- 
ing furnace,  which  forms  rery  naturally  the  central  feature  in  a 
b<)i        ■  The  gratifjing  iuereaae  in  tl  ■  '  tl 

Gj  ics  is  largely  if  not  entirely  due  i 

of  improvttil  furnufes  invented  by  the  chemist  of  thfl  •  Ir. 

Andnjw  Ferrari,    They  are  contiuuons  tank  fumnoes  «y 

gas— that  is  to  say,  the  melting  is  carried  out  in  lar;;  ly 

tanks,  and  proceeds  without  interruption.  There  are  other  tank 
furnaces  in  use  in  America,  but  these  are  prolxably  the  only  works 
where  the  melting  is  carritnl  out  continuously.  Neither  th^  em- 
ployment of  a  tank  in  place  of  separate  crucibles,  nor  r  'i. 

tution  of  a  gaseous  for  a  solid  fuel, is  in  itself  new;  but  i...  lis 

of  the  Fen-ari  furnace  are  quite  noveL  In  Europe,  the  regenera- 
tive Hyxteni  of  Siemens  has  been  employed  with  in  ■•« 
in  the  manufacture  of  glass;  but,  unfortunately,  tip  :r- 
nuces  are  expensive  in  their  construction  and  re<}uire  some  dft- 
groe  of  skill  to  insure  their  l)eBt  working.  The  Ferrari  furnace, 
on  the  other  hand,  is  an  inexpensive  affair  ami  is  easily  worked. 
Tlio  gaa  generator  is  the  usual  inclined  or  "  step ''  grate  um ployed 
by  Siemens,  but  it  is  placed  directly  alongside  of  the  furnace,  thus 
obviating  the  iransport^itiou  of  the  giis.  und  thecousenuent  nt.^ce9> 
Bity  of  reheating  it  before  combustion. 

At  one  end  of  the  building  one  sees  an  elvvaled  platform  on 
which  uro  staekwl  large  blocks  of  bituminous  coaL  Alwml  six 
torj.s  are  daily  reijuircnl  for  each  furnace.    From  »1  a 

line  of  low,  irregular  brick-work  extends  to  the  ecu'  ...     It 

oontaius  the  gas  generators,  three  to  each  furnace,  and  bejrond 


lb. 


tank,  which  communicates  ■ 
vn  fis  tlu-  workijig  part  of 
\mder  the  central  stack.    The  coal  is  fed  di 


..I* 


^^Axm&^ 
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by  (Inniper^,  so  that  tie  generator  yields  more  or  less  gas  accord- 
injf  tu  the  rnjiiirfniPiit-H  of  the  furnace.  But  the  carbonic-at'id 
gas  thn»  ijroducfttj  would  be  of  no  value  as  fuel,  for  it  is  totally 
incoinhuiitibk'.  Rising,  however,  through  the  mass  of  incaudes- 
t>»nt  fuel  above  it,  the  gas  is  speedily  reduced  to  the  condition  of 
carbonic  c»xide,  th.'it  combustible  gas  whose  bhie  flame  plays  over 
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ti 


n-p  of  an  anthracite  fire  just  after  fresh  fuel  has  been 
a.    This  mixes  with  the  volatile  hydrocarbons — the  coal- 


:::  u'ivon  off  when  fresh  coal  is  introduced  into  the  generator — 
and  the  mixture  pa-sses  at  once  to  the  chamber  above  the  melting 
tank.  The  air  nocessary  for  the  burning  of  these  generator  gases 
b  firtit  heate«l  by  passing  through  a  number  of  chambers  in  the 
lower  part  of  the  furnace.  It  is  mixed  with  the  gases  to  be  burned 
just  before  they  reach  the  fire-clay  bridge  separating  the  gas  gen- 
erator from  the  melting  tank.  The  main  combustion  takes  place 
r5i?Lr  at  this  bridge,  and  pro<3uces  an  intense  heat  in  the  melting 
;t»er,  for  both  the  gas  to  be  burned  and  the  air  to  burn  it  are 
)i  '  -Jited  before  tliey  are  allowed  to  combine.    The  effect  is 

til  ius  wimld  be  i»r«Hluc»?«l  on  a  small  scale  if  one  fed  his 

store  with  thu  hot  air  from  a  register.  Tliis  arrangement  removea 
'  '  '  ncxpensive  way  one  of  the  chief  objections  to  the 
—making.  The  fuel  is  so  exceedingly  convenient 
ihut  its  use  in  the  industry  was  proposed,  and  indeed  attemptixl, 
"■:  ago,  but  a  sufficiently  intense  heat  could  not  be  thus  ol> 

1. 
T)id  fumnoes  are  in  continuous  operation  for  ten  months  in  tlu» 


year.  Every  three  hours  darini?  the  entire  twonty-four  a  charge 
of  u  ton  and  a  half  of  tlie  batc^h  is  added  to  the  ini-^i  '■  nk. 
In  an  atmosphere  so  intensely  heated  as  this,  it  does  ni)t  ry 

long  for  the  crude  materials  to  fuse  and  forrn  a  glass  quite  M 
liquid  as  water. 

Picture  for  a  moment  the  white-hot  caltiron  in  which  this  trtttu»- 
formation  of  the  opaque  iuto  the  transporeut  takes  place.  It-ia 
an  oblong  tank,  some  eight  by  ten  feet,  in  whicli  tlie  glass  in  vari- 
ous stages  of  fusion  st-ands  to  a  deptli  of  nearly  three  feet,  Alxjve 
this  seething  mass  there  is  a  low  arch  which  deflects  the  long,  curl- 
ing flame  as  it  comes  over  the  bridge  from  the  generators,  until  it 
bathes  the  entire  contents  of  the  tank  in  its  Plutonic  breath.    As 

the  materials  of  the  batch  unite  and  melt — alone.  '" nld  l»e 

for  the  most  pai't  entirely  infusible — the  liquid  gla-  -  to  thr 

bottom  of  the  tank  and  flows  through  small  openings  into  the 
gatliering  chamber  beyond.  The  gbiss  resulting  from  the  union 
of  sand  and  alkaline  bases  is  heavier  than  the  crnde  materials 
from  which  it  is  formed,  and  oonsecjuently  seeks  the  lowest  level. 
In  this  way  the  tank,  although  filled  with  material  in  all  stages 
of  transformation,  has  always  at  the  bottom  a  Ijath  of  thoroughly 
fus*-d  glass.     Th«  communication  between  tank  and  gathering 

chamber  is  arranged  at  such  a  level  that  the  fluid  glass  aloj • 

pass  from  one  to  the  other. 

This  central  gathering  (^hamlier  an<l  the  busy  life  su' 
it  are  the  points  of  chief  interest  to  the  visitor  who  wi>: 
the  scenic  part  of  bottlo-blowing,  and  is  willing  to  take  the  chem* 
istry  and  some  of  the  more  occult  parts  of  th<  "    'lu 

The  chamber  itself  is  cirmlur,  usually  about  si\  :a- 

eter,  and  contains  a  bath  of  molten  glass  nearly  two  fwt  deop^ 
Tlie  temperature  of  this  fiery  lake  is  kept  above  the  fti--  int 

by  the  hot  gases  which  come  from  the  molting  tank  an-.  ,u> 

the  high  shaft  immediately  over  the  gathering  compartment.  U 
takes  only  from  two  and  a  half  to  three  hours  for  the  crndi*  ma- 
terials of  the  Ijatch  to  pass  t^j  the  condition  of  perfectly  tusm] 
glass.     This  is  pretty  ipiick  glass-making. 

A  little  sand,  a  little  alkali,  a  little  limestone,  and  cOusiderablp 
heat  have  so  far  been  expended,  and  the  result  is  fluid  glass.  It  it 
that  greater  amount  of  skill  which  is  now  neeiled  to  trausfonu 
the  gia-s.-*  into  a  bottle. 

There  is  a  series  of  oponiug«,  some  gixt«eD  in  uambor.  aroand 

th-  ]». 

ply,  but  he  does  not  dip  his  blowpipe  directly  int*)  lb;  .5 

reserV'--      "^  "•  '     -    — -*  —^    '' '    *       —  '' 

he»t.  ' 

instant  annuyanoe  tu  the  gather\?r  «n  ucot> 


impurities  which  float  as  a  scum  on  the  surface  of  the  bath.  To 
avoid  these  evils,  each  gathering  hule  has  its  "  boot,"  a  roumled 
ho<Hl  of  tire-clay  which  suiTounds  the  hole  on  the  inside  of  the 
chamber,  and  extends  downward  to  the  bottom  of  the  bath  in  the 
ip«  of  an  oval  cylinder.  An  opening  near  the  bottom  of  the 
ylinder  admits  the  tlnid  glass  into  the  interior  of  the  buot,  and 


J  ^^ 


Fia.  S.— Toa  Ori&kTtoii  or  "Majitibimo." 

pennits  it  to  stand  always  at  the  same  level  there  lis  In  thegather- 
i'  ■  '  ^nilxjr  outside.  Thus  the  gatherer  draws  his  burden  from 
t  1  bucket^likp  reservoir,  but,  like  the  widow^s  cruse  of  oil,.ij 

llie  supply  never  gives  out. 

Outside  of  the  furnace  the  agencies  of  heat  and  chemism  are' 
n>plaeed  by  that  of  human  dexterity.  The  men  work  in  companies, 
' »'  known  in  the  glass-maker's  parlance  a-s  "  shops."  And 
y  companies  tiiey  are.  They  resemble  nothing  so  much 
tm  a  vwann  of  beos,  as  tliey  hurry  to  and  fro  about  the  gathering 
'I;-  )no  of  almr>.st  nervous  activity.  The  men 
•  r  and  thither  in  the  operation  of  form- 
ing iho  bottlea,  and  tKjya  dart  In  and  out  of  the  crowd  carrying  but- 


tlfs  in  all  stages  of  development.  Thon*  is  complete  singlenust  of 
purpose.  ThoN'  are  all  intent  on  turning  out  tliu  largv(»;t  number 
of  hottU\s  possible — fur  t}»e  ptiy  is  largely  by  the  piece.  Wherp 
the  bottles  are  very  small,  one  man  has  been  known  to  blow 
as  many  as  two  hundred  dozen  in  a  day,  but  this  is  exceptional 
activity. 

There  are,  all  told,  seven  pereons  in  such  a  shop:  three  men,  of 
whom  two  blow  the  bottles,  while  a  third,  tlie  gaffer,  forms  tho 
necks,  and  four  boys  who  gather  the  molten  ghusH.open  the  molds, 
and  carry  away  the  finished  products.  The  gatherer  is  a  some- 
what older  boy  than  the  others,  and  stands  in  direct  line  of  pro- 
motion ;  is,  in  fa(;t,a  blower  or  gaffer  in  embryo.  Ho  aspirce — the 
others  but  distantly.  One  shop  is  attached  to  each  boot ;  and  occa- 
sionally, when  work  presses,  there  are  two  sliops  to  a  boot,  but  this 
is  rather  crowding  things  and  is  not  favorable  to  the  best  working. 
The  process  begins  with  the  gatherer.  His  blowi»ii)e  is  a  rube  nl 
wrought  iron,  live  or  nix  feet  long,  and  tif  lighter  weight  than  the 
pipe  used  in  blowing  window  glass.  He  dips  the  end  of  his  pipe 
into  th«  molten  contents  of  the  boot,  and  brings  out  a  mass  of  n.«d- 
hot  plastic  glass.  If  Ihe  bottles  to  he  bli)wn  are  small,  oni'  gath- 
ering suffices,  but,  for  larger  wares,  two  or  even  throe  gatherings 
may  lie  necessary  to  get  the  x-eqnisite  .«n3j>ply  of  material  on  the 
end  of  the  blttwpipe.  Wlien  the  gathering  is  done  projierly,  tliis 
lamp  of  red-hot  glass  is  a  perfectly  homogeneous  mass.  Its  miVjse- 
quent  fortunes  rest  with  the  blower.  He  takes  the  blow^ripe  from 
the  gatherer,  and,  resting  the  plastic  glass  against  a  marvering 
tjtble  of  stone  or  cast  iron,  he  gives  the  pipe  a  few  atlroit  rotations, 
thus  f.ashioning  the  glass  into  an  even  cylindrical  shape.  By 
fuilher  rolling  it  along  the  edge  of  the  table  he  forms  tho  smuller 
prolongation  of  glass  which  is  afterward  to  becoe  '  '   of 

the  bottle.     Lifting  the  still  red-hot  glass  from  the  i  >v* 

through  the  pipe,  forming  a  small  bubble  of  air  in  tho  interior  of 
the  ma.ss  of  glass.  This  is  afterward  extende<l  until  it  bccotn«B 
the  inwai'dness  of  the  bottle. 

The  partly  fashioned  bit  of  glas.><ware  is  now  introducwl  into 
the  mold  which  one  of  the  "  shop ''  boys  has  already  opened  to 
receive  it.  For  convenience  in  working,  the  mold  is  placet]  on  • 
somewhat  lower  level  than  that  on  which  the  blower  stands.  It 
is  nwde  of  cast  iron,  and  is  commonly  formed  in  two  pieces.  Oon 
of  tiiosei  is  stationary,  while  the  other  opens  outward.  iU)  muUoll 
h*  ■  '■'■  '  '         '  '    -U' 

C01-. ,  .    :      .    , ,: ■■',,.  '  -  '«» 

oIo(M.it>  the  mold  with  bis  foot,  and  blows  through  the  jiipe  untal 

ti.,    ;     ■     •  .  •       "       ••'•■' 

Oi" 

with  a  quick  mutiou  tiui  blower  detuohttf  iiie  blowpipo  from 


Pia.  4— PrrmKa  thk  Bottlb  is  thk  Motn  PRtPAnATORT  rn  thk  Txhai,  Blowixo. 


In  contact  with  the  iron  of  the  mold  the  bottle  cools  very  rapid- 
ly. Alni'.  ori  as  the  hi nwer  takes  away  his  pipe,  the  mold 
may  hf  ■  ,  iiid  tin*  bottle  removed.  The  little  fellow  who 
does  thifl  is  called  »  "  snapjier."  He  seizes  the  bottle  with  his  iron 
■  -  md  tmnsfera  it  from  the  rnr)ld  to  a  pair  of  scales  near  by. 
I  luare  of  aslxjstus  cloth  remains  jjtjrmauently  on  the  scale- 
pan,  riH  fontart  with  the  cold  iron  would  bo  apt  to  crack  the  glass. 
j^]  |„.i.i..o  'vcept  the  very  small  ones,  are  thus  weighed,  and  any 
timt  iier  a  deficieuoy  or  an  excess  in  weight  are  rejected. 
T'  1  always  ]»e  a  sliijht  variation,  but  it  must  be  within 
1  nifs  ii.it  •."xcee<liniy:,  fi»r  instam'«>,  im  onnee  in  bottlr*  in- 
-■•vontwm  ounct*s.    Comparatively  few  bottles  are 


THE  POPVTAR  'S\ 


rL<j«c'te(l  for  this  caiMe.    The  bottle  uf  approved  avtiirdnpots  \b 

\Aiv\'*\  in  a  closely  fitting  case  of  vrruuglit  iron  monnttnl  un  ft  Iwiig 
haniJle.  Uuly  the  neck  of  the  buttle  is  alluvred  lo  prujot'L  Thus 
blanketed  and  mounted,  the  hot  glass  is  easily  hondlud^ 

It  p>es  now  to  the  gaffer,  to  have  its  neck  \iv>        '  <!. 

He  is  found  at  no  great  distance,  sitting  befure  a  liti  ■  u-e 

which  affords  three  openings — "glory-holes" — large  enough  to 
admit  the  necka  of  the  bottles,  and  u  healed  atmosphere  of  Muffi- 
cieut  intensity  to  make  the  ghis8  necks  plastic  and  workable. 


his  iifficiAl  fiogition.  He  thrusts  the  necks  of  the  incasecl  bottles 
int«»  thf  iflory-holi'S.  and  then  om?  by  one  withdraws  thoni  from 
thi'ir  auroole  and  forms  the  necks.  This  he  d<ies  by  means  of  a 
conveniunt  unpleraent  known  under  the  generic  name  of  tool.  It 
consists  of  a  central  stopper,  kept  moist  with  oil,  which  is  thrust 
into  tbe  mouth  of  the  bottle,  thus  determining  its  gauge;  and  of 
two  outside  arms  of  iron,  which,  by  the  rotation  of  the  case,  the 
t<»ol  remaining  .stationary,  form  the  smooth  ring  commonly  adorn- 
injf  the  necks  of  glass  bottles.  Tlie  gatl'er.  like  the  blower,  is  a 
quick  workman,  and  does  the  tiniahing  for  both  blowers  l>elonging 
to  his  shop.  He  does  not  leave  his  chair,  the  glass  being  brought 
to  him  and  carried  away  again  by  the  little  boys  who  have  been 
noticed  as  darting  about  in  such  a  lively  fashion. 

The  bottle  is  now  finished,  so  far  as  its  form  is  concerned,  but, 
like  the  window-pane  under  similar  circumstances,  it  would  have 
lut  vrthie  if  sent  out  into  the  world  in  its  present  condition.    It 
fould  be  too  brittle,  on  account  of  its  sudden  cooling,  and  must 
therefore  first  be  annealed.    This  operation  is  simply  one  of  grad- 
kl  cooling,  and  is  carried  out  in  ovens  or  in  annealing  leers. 


Fui.  C— A  Vow  or  Tax  OorxB  at  Woiik.  biiowino  uia  Timjl  amu  Mashbb  or  nounno  tub 
JloTTU  truEir  ruiiaima  m  Nkok. 

The  oven  is  a  roomy  chamber  of  brick-work,  in  which  a  wood 
fire  is  pemiittetl  to  burn  for  a  couple  of  hours  in  the  early  part  of 
the  day.  It  is  opened  when  the  blowers  begin  work,  and  during 
thu  rvmaiDder  of  the  day  it  is  gi-adually  filled  with  bottles  as  the 
di'  ^'Ts  finish  them.     At  night  it  is  closed  and  permit- 

U  so  for  three  days.     At  the  end  of  that  time  the  oven 

has  lM>cotue  quite  cold,  and  the  bottles  are  thoroughly  annealed. 
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The  leer  is  a,  later  inventiou  aud  carries  out  the  same  pi 
only  it  acts  continuously  anrl  is  in  so  far  an  aflvance.  It  also  con» 
sists  of  a  roomy  chamber  of  brick-work,  but  the  fire  is  permanent 
and  is  located  at  one  side  of  the  chamber.  A  long  brick  passaice- 
way  extends  for  eighty  feet  from  tht>  bjiok  of  thin  ii     "  ■  m- 

ber.     The  bottles  are  not  jiiled  diit^rtly  on  tlie  rtoor,  ^     '  i-d 

in  low  sheet-iixin  oars  which  move  on  a  track  ext<jnding  th©  length 
of  the  passjige-way.  As  soon  as  a  car  is  filled,  it  is  tnoviid  along 
the  imssjvge-way  in  order  to  make  room  for  an  eni|ity  oar  in  the 
receiving  chamber.  In  this  gradual  way  the  loaded  cnnj  are 
mo%'ed  along  the  passage  farther  and  farther  from  the  source  of 
heat,  and  finally  discharge  their  loads  at  the  cold  end  of  th«»  1c«t. 
It  takes  from  forty -eight  to  sixty  hours  to  accomjilish  1 1  -y, 

though  this  is  simply  a  matter  of  convenience,  as  th»'  ..: iiig 

process  itself  would  not  require  more  than  from  nine  to  ton  bouiv, 
if  so  long  as  that. 

Ordinarily  the  bottles,  just  as  they  come  from  the  ovens  and 
leers,  are  ready  to  be  packed  and  shipped  to  their  purcbawrai  Id 
case,  however,  a  seal  has  been  blown  in  the  side  of  thf  1  * 
its  jirospective  contents  are  of  an  ett'ervesi^ent  chai 
strength  of  each  bottle  must  be  carefully  teste*!,  aa  the  gltiss  form- 
ing the  seal  is  ajrt  to  blow  out  thinner  than  the  rest,  and  thus  be  a 
sotirce  of  weakness.  The  testing  is  carrii'il  out  by  filling  the  bot- 
tle with  water  and  then  subjecting  it  to  the  pressure  of  a  column 
of  water  equal  to  eighty  pounds  to  the  square  inch  r»'ii«  •<  i-^ 
of  the  bottles,  however,  break  under  this  ordeal. 

But  in  case  the  bottle  has  a  screw  top,  as  in  fruit-j.i  i  iw 

like,  or  is  to  have  simply  a  plain  ground  edge,  as  in  "-i'  —  :.at- 
tery  jars,  it  is  manufactured  with  a  slight  excess  of  glasB  ou  the 
top.  This  is  known  as  a  "blow -over."  In  this  event  "  '  ilr 
does  not  pass  through  the  hands  of  the  gaflFer,  but  g<>'  ly 

from  the  blower  to  the  ovens  or  aimealing  leers.  In  the  grind- 
ing department  the  blow-over  is  knocked  off  an<i  the  T"  ^  '  je» 
ground  smooth  in  a  rotary  grinding  machine.     In  this  ;  ;•.« 

or  jars  are  put  in  upside  down,  eleven  at  a  time,  an«i  have  ihirir 
edges  pressed  against  the  face  of  a  large  horizontal  iron  whwl 
which  is  rotated  by  steam-power.  The  framework  in  which  Ibe 
jars  are  held  also  rotates,  and,  in  addition,  each  individual  jar 
turns  on  its  own  axis.  The  iron  wheel  is  supplied  with  a  cunbtant 
atroam  of  saml  and  water,  and  this,  with  thn  triple  motion  of  tbi* 
machine,  does  very  cfFcotivo  work.  As  many  aa  sixty  doeeu  fan 
can  thus  be  ground  in  an  hour. 

The  pr*luctB  of  such  a  bottle-factory  are  as  varied  aa  Iho  pro* 

C,..  ....  ....       ....  ,  ■      ;    • 

Sill 

bottles,  ugly  bottles  and  pretty  bottles — in  fine.uU  Bortaof  bot| 


ordiog  to  the  Umiti  and  requirements  of  the  purchaser.  He 
may  order  uiiythiuji:,  from  the  tiny  vi.al  of  one-drachm  capacitj'  up 
to  the  ungainly  carboy  liolding  fourteen  gallons.  He  may  have 
any  tints  desired,  from  the  colorless  flint  glass  through  all  shades  of 
grefU)  and  brown  and  blue  to  the  bottle  of  absolute  blackness.    Or 


Flu.  T.— Tu*  Annealiku  Lkeii.  ab  »krn  tkom  tuc  fnoKT, 

ho  may  have  any  shape  or  form  he  pleases.    Few  if  any  bottles 
n  k  or  made  until  ordered.    Nearly  all  of  the  work 

i~  ig  of  orders. 

It  i»  only  by  comparison  with  the  older  order  of  things  that 
tini'  can  appreciate  the  large  improvements  that  have  recently 
hcHjn  introduced  into  the  process  of  bottle-making.  In  the  Glass- 
boro  works  the  Ferrari  furnace  has  effected  many  changes  and 
many  economies.  I  am  told,  on  very  reliable  authority,  that  not 
only  is  the  quality  of  the  glass  much  improved  by  the  eniploy- 
m(>nt  of  these  furnaces,  but  that  in  addition  the  experience  of  five 
yeare  has  shown  their  maintenance  and  operation  to  be  notably 
Ie«>  expensive  than  the  ol<l-style  pot  furnaces.  In  the  matter  of 
fuf  1  the  saving  is  said  to  have  been  more  than  fifty  per  cent.  The 
repairs  have  also  cost  as  much  less  in  proportion.  When  the 
meltinjc  was  done  in  pots,  the  cost  of  these  alone  made  an  appreci- 
»i  "fuses.    Each  one  cost  about  fifty  dollars, , 

-< inly  two  months.  Occasionally  one  was 
known  to  lost  ninu  months,  hut  for  every  such  exception  there 
'  < I  three  dnzi'u  which  failed  in  less  than  a  month, 
■sin  operation  would  require  in  all  about  forty 
poU<,  and  tbeee  renewed  every  two  months  woidd  mean  during  the 


TtTE  POPULAR 


I 


working  yeai*  an  expenditure  for  pots  alone  of  ten  thousnnd  doI> 
lars.    The  present  tank  furnaccts  ure  out  i»f  blast  <\\  ly  and 

August,  but  the  year's  repairs  are  only  a  nominal  .^  i  -  ■.  The 
hot  season  is  chosen  for  renovation  for  very  ubvions  reasoiM, 
thou;<h  tlie  heat  alone  is  not  sufiSciently  intense  to  make  the  em- 
sation  of  work  a  necessity. 

In  thus  following  the  evolutionary  process  by  which  a  glllM 
bottle  is  produced,  one  meets  with  many  ingeniuuR  contrjvunct* 
and  many  shrewd  adaptations  of  metius  to  ends,  but  he  will  swwcely 
meet  with  any  problem  of  quite  such  deep  interest  as  that  pre- 
sented by  the  i>eople  who  carry  out  this  process.  Particularly  is 
one  struck  with  the  large  number  of  boys,  scarcely  more  titan 
children,  who  are  employed  in  such  a  factory.  AlM)ut  the  furnace 
proper  there  are  even  more  boys  than  men.  The  law  does  not 
permit  the  employment  of  children  under  twelve  years  of  age,  but 
exceptions  are  sometimes  .allowed  by  the  labor  innpector  in  ca.^  A 
boy  has  a  widowed  mother,  or  some  other  particular  demand  ufion 
his  early  activity.  New  Jersey  further  attt^mpts  to  protect  her 
chiMren  by  making  an  annual  school  attendance  of  five  monthK 
compulsory  for  them.  In  the  glass-blowing  districts  this  require- 
ment is  met  by  the  establishment  of  night  schools  supported  by 
the  State.  The  term  la.st8  only  for  the  allotted  five  months,  the 
daily  session  being  for  two  hours,  from  half-past  six  to  half-{>ast 
eight  o'clock.  My  own  limited  observation  of  the  working  of 
mght  schools  has  le<l  me  to  believe  that  they  are  but  poor  snboti- 
tutes  for  work  <iono  earlier  in  the  day  when  the  boys  are  fresher 
and  more  buoyant;  bxit  the  sui»erintendent  of  a  largi  to 

whom  I  spoke  on  the  subject,  was  of  the  opinion  that  ti.         ..ild- 
ish  glass-workers  are  doing  very  satisfactory  work  in  such  sclioob. 
It  is  hard,  nevertbeli-ss,  that  childhood  should  1h»  nunL 
and  that  the  work-a-day  life  should  l)egin  so  early  for  i 
people.     They  seem,  it  is  true,  a  very  ha])py,  merry  set  of  yottn^- 
8ti»rs.  and,  if  one  may  judge  from  the  tricks  they  are  con?'     "' 
playing  on  one  another,  they  manage  to  get  a  fair  share  of 
fun  ;  but  they  can  not  fail  to  lose  much  in  being  so  so<3n  harn«-i«««i. 
As  a  class,  these  lads  seemed  to  be  finer  looking  anil  in  many  way» 
better  conditioned  than  the  older  workers,  so  that  one  would  nat- 
nrally  fancy  that  the  hard  work  was  leaving  its  landmarks.    Men 
who  have  known  them  longer  tell  me,  however,  that  it  is  a  new 
g«»npmtion,  and  one  that  has  l»een  roared  under  more  favorable 
of  life. 
.  .iie  compurutivoly  well  paid.    The  little  boys  n>aV:i-  ibn*' 
dolhirs  a  week,  and  the  larger  odom  idx ;  modoiit  sunui  n 
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boys  looked  up.  The  story  was  soon  told :  to  become  glass-blow- 
ers, and  to  have  plenty  to  eat — that  was  all ;  a  life  centore<l  about 
bottles.  Yet,  among  so  many  bright-faced  lads,  there  are  doubt. 
less  many  of  considerable  promise,  could  their  imaginations  only  be 
fired  by  some  well-directed  effort.  Some  one  with  a  passion  for 
culture  and  a  big  human  heart  could  do  great  things,  it  seemed 
to  me,  with  such  quick,  observant  material. 

With  tho  older  workers  the  dice  have  been  cast,  and  life  is  well 
crystallized.  It  has  left  them  divided  into  two  classes :  the  green- 
glass  blowers,  who  are  chiefly  Americans,  and  the  flint-glass  blow- 
ers, who  art'  more  largely  Germans.  Both  bodies  of  men  are  closely 
organize<l,  and  as  a  result  make  excellent  wages.  The  union  to 
which  they  belong  will  not  permit  more  than  two  apprentices  a 
year  to  a  single  furnace.  Such  a  regulation,  with  the  annual  in- 
crease of  the  industry  and  the  inevitable  deaths,  practically  ex- 
cludes competition.  The  blowers  make  on  an  average  five  dollars 
a  day.  In  rare  cases  as  much  as  three  hundred  dollars  a  month 
has  been  i»aid  to  a  single  man.  So  large  returns,  however,  are  only 
possible  for  blowers  and  gaffers.  The  other  members  of  the  shop, 
as  well  as  the  numerous  helpers  employed  in  the  conduct  of  such 
large  enterprises,  receive  regular  wages. 

One  other  feature  deserves  mention.  Throughout  tho  entire 
works  there  is  observable  that  marked  tendency  of  modern  indus- 
trial life  to  substitute  continuous,  automatic  processes  for  those 
wl\ich  are  periodic  and  manual.  The  continuous  annealing  leer  is 
taking  the  pla«?e  of  the  oven  ;  the  steady  flow  of  gaseous  fuel  is  re- 
placing the  oft-repeated  shovelful  of  coal ;  the  continuous  melting 
tank  has  been  substituted  for  the  discontinuous  reservoir  system 
re|>rfsnnted  by  the  crucible  pots;  the  uninterrupted  automatic 
('  :  of  the  furnace  is  about  to  do  away  with  the  menual 

iL_ „  uf  the  batch  every  three  hours;  and  similarly,  in  all  depart- 
ments, the  change  is  in  progress.  The  operations  of  blowing  have 
T  been  made  automatic.    Bottles  but  an  inch  long  are  still 

J  1  by  the  blower's  breath,  and  little  boys  dispose  of  them 

one  by  one.  But  it  is  not  improbable,  in  spite  of  the  diflBculties 
in  the  way,  that  a  patent  bottle-blowing  machine  will  some  day 
take  the  place  of  the  army  of  workers  who  now  swarm  around 
the  gathering  chamber  of  a  glass-furnace.  Such  a  machine  already 
exists  in  tho  brain  of  a  man.  When  it  is  materialized  into  a  work- 
ing fact,  the  last  step  in  perfecting  the  evolution  of  a  glass  bottle 
will  have  been  taken,  and  any  further  development  will  be  along 
]JQe0  .iTr..:<,iv  laid  down. 


r'  any  species  or  race  desires  a  continued  existence,  then  above 
all  things  it  is  necessary  that  that  species  or  race  should  go 
on  reproducing  itself. 

This,  I  am  aware,  is  an  obvious  platitude ;  but  I  think  it  watt 
John  Stuart  Mill  who  once  said  there  were  such  ihings  in  the 
world  as  luminous  platitudes.  Some  truths  are  so  often  taken  for 
granted  in  silence,  that  we  are  in  danger  at  times  of  quite  losing 
sight  of  them.  And  as  some  good  friends  of  mine  have  lately  been 
accusing  me  of  "  barren  paradoxes,"  I  am  anxious  in  this  paper  to 
avoid  all  appearance  of  paradox,  barren  or  fertile,  and  to  confine 
myself  strictly  to  the  merest  truisms.  Though  the  truisms,  to  be 
sure,  are  of  a  particular  sort  too  much  overlooked  in  controversy 
nowadays  by  a  certain  type  of  modern  lady  writers. 

Let  us  look  then  briefly  at  the  needful  conditions  under  which 
alone  the  human  race  can  go  on  reproducing  itself. 

If  every  woman  married,  and  every  woman  liad  four  children, 
population  would  remain  just  stationary.  Or  rather, if  every  max- 
riageable  adult  man  and  woman  in  a  given  community  were  to 
marry,  and  if  every  marriage  proved  fertile,  on  tlif  'he 

extent  of  four  children,  then,  under  favorable  circm  ,    u^t 

community,  I  take  it,  would  just  keep  up  its  numbers,  sdithw 
increasing  nor  decreasing  from  generation  to  generation.  If  leM 
than  all  the  adult  men  and  women  married,  or  if  the  nvarriagM 
proved  fertile  on  the  average  to  a  less  degree  than  four  children 
apiece,  then  that  community  would  grow  smaller  and  smaller.  In 
order  that  the  community  may  keep  up  to  its  normal  level,  th.C3i>- 
fore,  either  all  adults  must  marry  and  produce  to  this  extent,  or 
else,  fewer  marrying,  those  few  must  have  families  exceeding  on 
the  average  four  children,  in  exact  proportion  to  the  rate  of  ab- 
stention. And  if  the  community  is  to  incrtM-  •  ■  •  -^.^^ 
winian  principles  I  believe  to  be  a  condition  pi  ■  aal 
health  and  vigor),  then  either  all  adults  must  marry  and  prodaca 
more  than  four  children  apiece,  or  else,  fewer  marry'  *\'««e 
few  must  produce  as  many  more  as  will  compensate  i  .ib- 
stcntion  of  the  remainder  and  form  a  sm^  surplus  in  enoh 
generation. 

In  Britain,  at  the  present  day,  I  believe  I  am  right  in  d»y1nelng 
(after  Mr.  F.  Galtoii)  that  iin  average  of  about  six  cl  ;-er 

marriage  (not  per  head  of  female  inhabitants)  is  necessa; .,  .... ..  Jur 

to  koep  the  population  just  stationary.  And  tho  actual  number 
of  children  iH5r  marriage  is  a  little  in  excess  of  even  that  hij^ 
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figure,  thus  providing  for  the  regular  increase  from  census  to 
census  and.  for  overflow  by  emigration. 

These  facts,  all  platitudes  as  they  are,  look  so  startling  at  first 
sight  that  they  will  probably  need  for  the  unstatistical  reader  a 
little  explanation  and  simplification. 

Well,  suppose,  now,  every  man  and  every  woman  in  a  given 
commimity  were  to  marry ;  and  suppose  they  were  in  each  case  to 
pro<lnce  two  children,  a  boy  and  a  girl;  and  eupjMjse  those  chil- 
dren were  in  every  case  to  attain  maturity ;  why,  then,  the  next 
generation  would  exactly  reproduce  the  last,  each  father  being 
represented  by  his  son,  and  each  mother  by  her  daughter,  ad  infini- 
tum. (I  purposely  omit,  for  simplicity's  sake,  the  complicating 
factor  of  the  length  and  succession  of  generations,  which  by  good 
luck  in  the  case  of  the  human  species  practically  cancels  itself.) 
But,  as  a  matter  of  fact,  all  the  children  do  not  attain  maturity : 
on  tho  contrary,  nearly  half  of  them  die  before  reaching  the  age 
of  manhood— in  some  conditions  of  life,  indeed,  and  in  some  coun- 
tries, more  than  half.  Roughly  speaking,  therefore  (for  I  don't 
wish  to  become  a  statistical  bore),  it  may  be  said  that  in  order  that 
two  children  may  attain  maturity  and  bo  capable  of  man-iage, 
even  under  the  most  favorable  circumstances,  four  must  be  bom. 
T"  o  must  be  provided  to  cover  risks  of  infant  or  adoles- 

c  y,  and  to  insure  against  infertility  or  incapacity  for 

marriugo  in  later  life.  They  are  wanted  to  make  up  the  categories 
of  soldiers,  sailors,  imbeciles,  cripples,  and  incapables  generally. 
So  that  even  if  every  possible  person  married,  and  if  every  mar- 
ried pair  had  four  children,  we  should  only  just  keep  up  the  num- 
ber of  our  population  from  one  age  to  another. 

Now,  I  need  hardly  say  that  not  every  possible  person  doea 
any,  and  that  we  do  actually  a  good  deal  more  than  keep  up  the 
umber  of  our  population.  Therefore  it  will  at  once  be  clear  that 
each  acttial  marriage  is  fertile  to  considerably  more  than  the  ex- 
\fi\\\.  of  four  children.  That  is,  indeed,  a  heavy  burden  to  lay  u]W)n 
women.  One  aim,  at  least,  of  social  reformei-s  should  certainly  bo 
to  lighten  it  as  much  as  possible. 

Nevertheless,  I  think,  it  will  be  abundantly  apparent  from 
these  simjjle  considerations  that  in  every  community,  and  to  all 
e,  the  vast  majority  of  the  women  must  become  wives  and 
.1 — ,  g^Q^  must  bear  at  least  four  children  apiece.  If  some 
iiirk  thoir  natural  duties,  then  a  ]iea\ner  task  must  be  laid 
pon  the  remainder.     But  in  any  case  almost  all  must  become 

ves  and  mothers,  and  almost  all  must  bear  at  least  four  or  five 

ildren.  In  our  existing  state  six  are  the  very  fewest  that  our 
country  can  do  with. 

More4>Ter,  it  is  pretty  clear  that  the  beat  ordered  community 
will  be  one  where  as  large  a  proportion  of  the  women  as  possible 
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marry,  and  where  the  burden  of  maternity  is  thus  most  evenly 

shared  between  them.*    Admitting  that  certain  w>i  ly  luivv 

good  reasons  for  avoiding  maternity  on  various  ^-i  ■  — Tinfit- 
nees,  or,  what  is  probably  much  the  same  thing  at  bottom^  diinxi> 
clination — and  admitting  also  that  where  such  good  reasons  exist, 
it  is  best  those  women  should  remain  unmarried,  wo  muijt  still  feel 
that  in  most  cases  marritige  is  in  itself  desirable,  and  that  limited 
families  are  better  than  large  ones.  In  other  words,  it  is  best  for 
the  community  at  large  that  most  women  should  marry,  and  should 
have  moderate  families,  rather  than  that  fewer  should  marry  and 
have  unwieldily  large  ones ;  for  if  families  are  moderate  there  will 
be  a  greater  reserve  of  health  and  strength  left  in  the  mothers  for 
each  birth,  the  production  of  childi-en  can  be  spread  more  slowly 
over  a  longer  time,  and  the  family  resources  will  bo  less  heavily 
ta.xed  for  their  maintenance  and  education.  Incidentally  this  will 
benefit  both  parents  as  well  as  the  community.  That  is  to  say, 
where  many  marriages  and  small  families  are  the  rule,  the  chil- 
dren will  on  the  average  be  born  healthier,  be  better  fed,  and  be 
launched  moi*e  fairly  on  the  world  in  the  end.  Where  marriages 
are  fewer  and  families  large,  the  strain  of  maternity  will  be  most 
constant  and  most  heavily  felt ;  the  father  will  be  harder  worked, 
and  tlio  children  will  be  bom  feebler,  will  be  worse  fed,  and  will 
stjirt  worse  equipped  in  the  battle  of  life. 

Hence  I  would  infer  that  the  goal  a  wise  community  should 
keep  in  view  is  rather  more  marriages  and  fewer  children  jnar 
marriage,  than  fewer  marriages  and  more  children  per  marriAgo^ 
Or,  to  put  thei5e  conclusions  another  way :  in  any  case,  t}M 
vast  majority  of  women  in  any  community  must  needs  b«coxne 
wives  and  mothers;  and  in  the  best  ordered  community  the 
largest  possible  number  will  doubtless  become  so,  in  *'r  '  *  Vor- 
tribute  the  burden  equally,  and  to  produce  in  the  oud  t .  r^ 

suits  for  the  nation. 

Well,  it  may  be  brutal  and  unmanly  to  admit  these  facts  or  to 
insist  upon  these  facts,  as  we  are  often  told  it  is  by  maiden  buHea; 
but  still,  if  we  are  to  go  on  existing  at  all,  we  ;•  ia 

fairly  and  squarely  in  the  face,  and  must  see  h',  .  ~.  "• 

cies  stand  with  reg.ird  to  them. 

Now,  I  have  the  greatest  s^'mpathy  with  the  ni' 
demand  for  emancipation.    I  am  au  enthusiast  < 
Qnestion.    Indeed,  so  far  am  I  from  wishing  to  keep  \wt  in  wcS^ 
jfi  "       '  Miat  I  should  like  to  see  her  *   '     ' 

til  1  she  herself  as  yet  at  all   o 

4nnanci})ation  must  not  be  of  a  sort  that  interferes  in  any  way 

*  Ofi  <v  all  abaat  MalUio!! ;  '  ootala  I 

oforer-,  i«  neoMMiT  tor  •urriv.^  '  <t  Ui  ■ 

icIUgeut  clu«M  aiMtnin,  the  worst  aiad  bwe«t  will  aurtk;  nuike  up  the  toewaf  for  Ui 
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this  prime  natural  necessity.  To  the  end  of  all  time>  it  ismath^- 
I.  .  demonstrable  that  most  women  must  become  the  moth- 

,v.  Itijist  four  children,  or  else  the  race  must  cease  to  exist. 

y  supposed  solution  of  the  woman  jiroblem,  therefore,  which 
to  look  this  fact  straight  in  the  face,  is  a  false  solution.  It 
"  Puace,  peace !  "  where  there  is  no  peace.  It  substitutes  a 
verbal  juggle  for  a  real  way  out  of  the  difficulty.  It  withdraws 
the  attention  of  »'  '  ','  wonjon  from  the  true  problem  of  their 
sex  to  fix  it  on  siil  -  of  comparative  unimportance. 

And  this,  I  believe,  is  what  almost  all  tho  Woman's  Rights 
women  are  sedulously  doing  at  the  present  day.  Thoy  are  pursu- 
ing a  cliimem,  aud  neglecting  to  perceive  the  true  aim  of  their 
SOX.  They  are  setting  up  a  false  and  unattainable  ideal,  while 
they  omit  to  realize  the  true  and  attainable  one  which  alone  is 
open  to  them. 

For  let  us  look  again  for  a  moment  at  what  this  all  but  uni- 
versal necessity  of  maternity  implies.  Almost  every  woman  must 
bear  four  or  five  children.  In  doing  so  she  must  on  the  average 
use  up  the  ten  or  twelve  best  years  of  her  life — the  ten  or  twelve 
years  that  immediately  succeed  her  attainment  of  complete  wom- 
anhood. For  note,  by  the  way,  that  these  women  must  also  for 
the  most  part  marry  young :  as  Mr.  Galton  has  shown,  you  can 
quietly  and  effectually  wipe  out  a  race  by  merely  making  its 
women  all  marry  at  t wenty -eight :  married  beyond  that  age, 
they  don't  produce  children  enough  to  replenish  the  population. 
Again,  during  these  ten  or  twelve  years  of  child-bearing  at  the 
very  least,  the  women  can't  conveniently  earn  their  own  liveli- 
iiood ;  they  must  be  provided  for  by  the  labor  of  the  men — under 

isting  circumstances  (in  favor  of  which  I  have  no  Philistine 
y,i  "  ..)  by  their  own  husbands.  It  is  true  that  in  the  very 
1-  ;ito  of  savagery  special  provision  is  seldom  made  by  the 

men  for  the  women  even  during  the  periods  of  pregnancy,  child- 
birth, and  infancy  of  the  offspring.  The  women  must  live  (as 
among  the  Hottentots)  over  the  worst  of  these  periods  on  their 
own  «tore<l-up  stock  of  fat,  like  hibernating  bears  or  desert  cam- 
els. It  is  true  also  that  among  savage  races  generally  the  women 
have  to  work  as  hard  a8  the  men,  though  the  men  hear  in  most 
casus  tho  largvr  share  in  providing  actual  footl  for  the  entire  fam- 
ily. But  in  civilized  communities — ^and  the  more  so  in  proportion 
to  th^ir  degree  of  civilization — the  men  do  most  of  the  hardest 
work,  and  in  particular  take  upon  themselves  the  duty  of  provid- 
ing for  the  wives  and  children.  The  liigher  the  type,  the  longer 
iiru  thti  wives  and  children  provided  for.  Analogy  would  lead 
i>i      '  >s9  (with  Comto)  that  in  tlm  highest  commtinities  the 

u  ..'all  the  work,  and  the  women  would  be  left  entirely 

tfroo  tu  undertake  tho  management  and  education  of  the  cluldren. 


■ 


Seeing,  then,  that  these  necessities  are  laid  by  the  very  natTire 
of  our  organization  upon  women,  it  would  appear  ns  though  two 
duties  were  clearly  imposed  upon  the  womeu  themselves,  and. 
upon  all  those  men  who  sympathize  in  their  welfare :  First,  to  aee 
that  their  training  and  education  should  fit  them  above  every- 
thing else  for  this  their  main  function  in  life ;  and,  second,  that 
in  consideration  of  the  special  burden  they  have  to  boar  in  con- 
nection with  reproduction,  all  the  rest  of  life  should  be  made  as 
light  and  easy  and  free  for  them  as  possible.  We  ought  frankly 
to  recognize  that  most  women  must  be  wives  and  mothers ;  that 
most  women  should  therefore  be  trained,  physically,  morally,  so- 
cially, and  mentally,  in  the  way  beat  fitting  them  to  be  wives  and 
mothers ;  and  that  all  such  women  have  a  right  to  the  fullest  and 
most  generous  support  in  carrying  out  their  funcfioii>i  as  u-iv.-s 
and  mothers. 

And  hero  it  is  that  we  seem  to  come  in  conflict  I'oi-  ut 

with  most  of  the  modern  Woman-Question  agitators,  i  _  r  a 
moment  only,  for  I  am  not  going  to  admit,  even  for  that  brief 
space  of  time,  that  the  doctrine  I  wish  to  set  forth  here  is  one 
whit  less  advanced,  one  whit  less  radical,  or  one  whit  leas  eman- 
cipatory than  the  doctrine  laid  down  by  the  most  emancipated 
■women.  On  the  contrary,  I  feel  sure  that  while  women  are  cry- 
ing for  emancipation  they  rea,lly  want  to  be  left  in  slavery;  and 
that  it  is  tmly  a  few  exceptional  men,  here  and  there  in  the  world, 
who  wish  to  see  them  fully  and  wholly  enfranchised.  And  thoae 
men  are  not  the  ones  who  take  the  lead  in  so-called  Woman's 
Rights  movements. 

For  what  is  the  ideal  that  most  of  these  modern  womon  ogi- 
tators  set  before  them  ?  ^  Is  it  not  clearly  the  ideal  of  an  nnscxod 
woman  ?  Are  they  not  always  talking  to  us  as  though  it  wore 
not  the  fact  that  most  women  mnst  be  wives  and  mothers  ?  Do 
they  not  treat  any  reference  to  that  fact  as  sometliing  ungenerous, 
ungentlemanly,  and  almost  brutal  ?  Do  they  not  talk  about  our 
"casting  their  sex  in  their  teeth"? — as  though  any  man  ever 
resented  the  imputation  of  manliness.  Nay,  have  we  not  oven, 
many  times  lately,  heard  those  women  who  insist  upon  the  essao- 
tial  womanliness  of  women  described  as  "traitors  to  th«  canae  td 
their  sex"?    Now,  we  men  are  (rightly)  very  ji    '  il- 

ity.    Wo  hold  it  a  slight  not  to  l>e  home  th;         .  ild 

impugn  our  essential  manhood.  And  we  do  well  to  bo  angry;  fitt 
virility  is  the  key-note  to  all  that  is  best  and  most  f       '  '  'hli 

masculine  character.     Wumt.in  ought  ef|ually  to  -  -ir 

femininity.  A  woman  ought  to  be  ashamed  to  soy  she  has  do 
desire  to  become  a  wife  and  mother.  Many  such  wor-  "•■  •»•  —  -.n, 
no  doubt — it  is  to  bo  feared,  with  our  exi.sting  u  .00 

many ;  but,  iniitoad  of  boaitting  of  their  sexlessuess  u»  a  maU«r  vt 
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pride,  they  ought  to  keep  it  dark,  and  to  he  ashamed  of  it — as 
ashamed  as  a  man  in  a  like  predicament  would  he  of  his  impo- 
tence. They  ought  to  feel  they  have  fallen  short  of  the  healthy 
instincts  of  their  kind,  instead  of  posing  as  in  some  sense  the 
cream  of  the  universe,  on  the  strength  of  what  is  really  a  func- 
tional aberration. 

Unfortunately,  however,  just  at  the  present  moment,  a  eon- 

iclerable  number  of  the  ablest  women  have  been  misled  into 
ving  this  uufeminine  side,  and  becoming  real  "  traitors  to  their 
aox "  in  80  fai-  as  they  endeavor  to  assimilate  women  to  men  in 
everything,  and  to  })ut  upon  their  shoulders,  as  a  glory  and  privi-. 
lego,  the  burden  i»f  their  own  support.  Unfoi'tunately,  too,  they 
have  erected  into  an  ideal  what  is  really  an  unhappy  necessity  of 
the  ptassing  phase.  They  have  set  before  them  as  an  aim  what 
ought  to  be  regarded  as  a  pis-aller.  And  the  reasons  why  they 
hnvn  done  so  are  abundantly  evident  to  anybody  who  takes  a 
wi<le  and  extended  view  of  the  present  crisis  —  for  a  crisis  it 
undoubtedly  is — in  the  position  of  women. 

In  the  first  place,  the  movement  for  the  higher  education  of 
womt^n,  in  itself  an  excellout  and  most  praiseworthy  movement, 
has  nt  first,  almost  of  necessity,  taken  a  wrong  direction,  which 
lias  entailed  in  the  end  much  of  the  present  uneasiness.  Of  course, 
nothing  could  well  be  worse  than  the  so-called  education  of  women 
forty  or  fifty  years  ago.  Of  course,  nothing  could  be  narrower 
than  the  view  of  their  sex  then  prevalent,  as  eternally  predestined 
to  suckle  fools  and  chronicle  small  beer.  But  when  the  need  for 
some  change  was  first  felt,  instead  of  reform  taking  a  rational 
direction — instead  of  women  being  educated  to  suckle  strong  and 
intelligent  children,  and  to  order  well  a  wholesome,  beautiful, 
n  '  !•'  household — the  mistake  was  made  of  educating  them 

li..  -giving  a  like  training  for  totally  unlike  functions. 

The  I '  IS  that  many  women  became  unsexed  in  the  process, 

and  iii;iii>  oiiiors  acquired  a  distaste,  an  unnatural  distaste,  for  the 
functions  which  Nature  intended  them  to  perform.    At  the  pres- 

it  moment  a  great  majority  of  the  ablest  women  are  wholly  dis- 

itisfied  with  their  own  position  as  women,  and  with  the  position 
imp^jsefi  by  the  facts  of  the  case  upon  women  generally ;  and  this 
as  the  direct  result  of  their  false  education.  They  have  no  real 
plan  to  propose  for  the  future  of  women  as  a  sex ;  but  in  a  vague 
and  formless  way  they  protest  inarticulately  against  the  whole 
f'  ;  '     '  tion  in  women,  often  even  going  the  length  of  talk- 

!i  the  world  could  get  along  permanently  without 

ives  and  mothers.* 

•p)  1  rwe'iTPd  an  •npry  Ipttcr  from  ■  corrcspotidcnt  in  lowii,  full  of 

'It  "doing  without  the  men  aliopcihcr."    Apparently  this  ladr  really 

,  ibai  tiic  butnac  race  ooold  be  r«cruited  froco  the  ggosebcrry  buBbea. 
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In  the  second  place,  a  certain  real  lack  of  men  to  marry,  how 
and  now,  in  certain  classes  of       '  :     ;ind  those  the  <1  :liBt 

lead  thoxight,  has  made  an  ext>  i  number  of  able  j  at 

present  husbandless,  and  thus  has  added  strength  to  the  feeling 
that  women  must  and  ought  to  earn  their  own  living.  How  small 
and  local  this  cause  is  I  shall  hereafter  try  to  show :  but  there  can 
be  no  doubt  that  it  has  much  to  do  with  the  present  disc^jntents 
among  women.  There  is  a  feeling  abroad  that  many  women  can't 
get  married ;  and  this  feeling,  bolstered  up  by  erroneous  statistics 
and  misunderstood  facts,  has  greatly  induced  women  to  erect  into 
an  ideal  for  all  what  is  really  a  j?fs-n^er  for  a  small  fractidn  of 
their  body — self-support  in  competition  with  men. 

But  are  there  not  seven  htmdred  thousand  moi  in 

men  in  the  United  Kingdom  ?  And  must  not  thest^  -  .  icd 

thousand  be  enabled  to  earn  their  own  living?  That  is  the  one 
solid  fact  which  the  " advanced "  women  are  alw.iT-  ^'t  -  :  at 
ourheafls;  and  that  is  the  one  fallacious  bit  of  !~:  ch 

seems  at  first  sight  to  give  some  color  of  reasonableness  to  the 
arguments  in  favor  of  the  defeminization  of  women^ 

As  a  matter  of  fact,  the  statistics  are  not  true.  There  ar*  not 
seven  hundred  thousand  more  women  than  men,  but  seven  hun- 
dred thousand  more  females  than  viales  in  the  United  Kingdom. 
The  people  who  say  "  seven  hundred  thousand  women,"  picture  to 
themselves  that  vast  bo<ly  of  marriageable  girls,  massed  in  a  hol- 
low square,  and  looking  about  them  in  vain,  across  wide  loagoet 
of  country,  for  non-existent  husbands.  But  figures  are  things  that 
always  require  to  be  explained,  and,  above  all,  to  be  i'  '  *  in 
their  true  proportions  to  oue  another.    These  seven  hui.  ...q- 

sand  females  include  infants  in  arms,  lunatics,  sisters  of  charity, 
unfortunates,  and  ladies  of  eighty,  A  large  part  of  the  exoeas  is 
duo  to  the  greater  longevity  of  women ;  and  the  number  comprisee 
the  gfreat  mass  of  widows,  who  have  once  in  their  lives  possessed  a 
husband  of  their  own,  and  have  outlived  him,  partly  because  they 
are,  as  a  rule,  younger,  and  partly  by  dint  of  their  stronger  con- 
stitutions. Moreover,  this  total  disparity  of  seven  "  .a« 
sand,  including  babies,  lunatics,  and  widows,  is  a  ,  ,.  n  A 
gross  pop\ilation  of  something  more  than  thirty-five  milUoBfi 
Looking  these  figures  straight  in  the  face,  we  (•  '  '  *  ml  pro- 
portion of  the  soxes  to  be  as  172  males  to  179  i  I'ealdag 
very  roughly,  this  makes  about  four  females  in  every  hnndrud, 
including  babies,  widows,  and  so  forth,  who  havt^  ■  '  ■  -  ■-  nlr- 
montary  male  found  for  them.  Tliis  in  itself  is  ry 
terrible  disproportion.  It  does  not  more  than  cover  ti  ve 
number  of  women  who  are  natu rally  debarred  from  m.-.  i  ...^. .  or 
who  under  no  circumstances  would  ever  .<»ubmit  to  be  noarried. 
Out  of  every  hundred  women,  roughly  si)eaking,  ninety-six  baw 
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husbands  provided  for  them  by  nature,  and  only  four  need  go  into 
a  nunnery  or  take  to  teaching  the  higher  mathematics.  And  if 
the  marriageablo  men  and  women  only  are  reckoned  in  the  ac- 
count, aa  far  as  I  can  gather  from  existing  statistics,  the  dispro- 
porti  to  a  quite  insignificant  fraction. 

N .  ..  _  .ess,  it  is  a  fact,  that  both  in  England  and  America  the 
marriageable  men  of  the  midtlle  and  upper  classes  are  not  to  the 
f  '    '  'ingly  in  these  classes — the  discussing,  think- 

ii ,  —an  undue  proportion  of  women  remains  un- 

married. The  causes  of  this  class  disparity  are  not  far  to  seek. 
In  America  the  young  man  has  gone  West.  In  England  he  is  in 
the  army,  in  the  navy,  in  the  Indian  Civil  Sor\'ice,  in  the  Cape 
Mountcil  Rifles.  Ho  is  sheep-farming  in  New  Zealand,  ranching 
m  Colorado,  growing  tea  in  Assam,  planting  coffee  in  Ceylon ;  he 
is  a  cowboy  in  Montana,  or  a  wheat-farmer  in  Manitoba,  or  a  dia- 
mond-digger at  Kimberley,  or  a  merchant  at  Melbourne:  in  short, 
he  is  anywhere  and  everywhere  except  where  he  ought  to  be,  mak- 
ing love  to  the  pretty  girls  in  England,  For,  being  a  man,  I,  of 
course,  take  it  for  granted  that  the  first  business  of  a  girl  is  to  be 
pretty. 

Owing  to  these  causes,  it  has  unfortunately  happened  that  a 
period  of  great  upheaval  in  the  female  mind  has  coincided  with  a 
period  wheti  tlio  number  of  unmarried  women  in  the  cultivated 
claases  was  abnormally  large.  The  upheaval  would  undoubtedly 
have  taken  place  in  our  time,  even  without  the  co-operation 
of  thiii  last  exacerbating  cause.    The  position  of  women  was  not 

position   which  could   bear    the    test   of   nineteenth-century 
tiny.    Their  education  was  inadequate;  their  social  status 
humiliating ;  their  political  power  was  nH ;  their  practical 
-onal    grievances  were    innumerable :    above   all,  their 
ri  to  the  family — to  their  husbands,  their  children,  their 

friends,  their  property — ^was  simply  insupportable.  A  real  Wom- 
an Question  there  was,  and  is,  and  must  be.  The  pity  of  it  is 
thai  the  coincidence  of  its  recognition  with  the  dearth  of  mar- 
riageable men  in  the  middle  and  upper  classes  has  largely  de- 
flected the  consequent  movement  into  wrong  and  essentially  im- 
practicable channels. 

For  the  result  haa  been  that,  instead  of  subordinating  the 
claims  of  the  unmarried  women  to  the  claims  of  the  wives  find 
mothers,  the  movement  has  subordinated  the  claims  of  the  wives 
and  '•  to  the  claims  of  the  unmarried  women.    Almost  all 

the  N     s  Rights  women  have  constantly  sj)oken,  thought, 

and  written  as  though  it  were  possible  and  desirable  for  the  mass 

'         '  Ives,  and  to  remain  unmarried  U 
1  ,•  all  tacitly  take  is  the 
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of  the  self-supporting  spinster.    Now,  the  self-suppoi!["'^^j'"  j^ _L ' 
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is  undoubtedly  a  fact — a  deplorable  accident  of  the  passing  mo- 
ment. Probably,  however,  even  the  most  rabid  of  the  Woman's 
Rights  people  would  admit,  if  hard  pre^^sed,  that  in  the  best- 
ordered  community  almost  every  woman  should  marry  at  twenty 
or  thereabouts.  We  ought,  of  course,  fraukly  to  recoguize  the 
existence  of  the  deplorable  «u:cident ;  we  ought  for  the  mument  to 
make  things  as  easy  and  smooth  as  possible  for  her ;  we  ought  to 
remove  all  professional  barriers,  to  break  down  the  absurd  jeal- 
ousies and  prejudices  of  men,  to  give  her  fair  play,  and  if  possible 
a  little  more  than  fair  play,  in  the  struggle  for  existence.  80 
much  oxa  very  chivalry  ought  to  make  obligatory  upon  us.  That 
we  should  try  to  handicap  her  heavily  in  the  race  for  life  is  a 
shame  to  our  manhood.  But  we  ought  at  the  same  time  fully  to 
realize  that  she  is  an  abnormity,  not  the  woman  of  the  futura 
We  ought  not  to  erect  into  an  ideal  what  is  in  reality  a  painful 
necessity  of  the  present  transitional  age.  We  ought  always 
clearly  to  bear  in  mind — men  and  women  alike — that  to  all  time 
the  vast  majority  of  women  must  be  wives  and  mothers ;  that  on 
those  women  who  become  wives  and  mothers  depends  the  future 
of  the  race;  and  that,  if  either  class  must  be  sacrificed  to  the 
other,  it  is  the  spinsters  whose  type  perishes  with  them  that 
should  be  sacrificed  to  the  matrons  who  carry  on  the  life  and 
qualities  of  the  species. 

For  this  reason  a  scheme  of  female  education  ought  to  be 
mainly  a  scheme  for  the  education  of  wives  and  mothers.  And 
if  women  realized  how  noble  and  important  a  task  it  is  that  falls 
upon  mothers,  they  would  ask  no  other.  If  they  realized  how 
magnificent  a  nation  might  be  molded  by  mothers  who  devoted 
themselves  faithfully  and  earnestly  to  their  great  privilege,  they 
would  be  proud  to  carrj^  out  the  duties  of  their  maternity.  In- 
stead of  that,  the  scheme  of  female  edu«ition  now  in  vogue  ia  a 
scheme  for  the  ])roduction  of  literary  women,  schoolmistreasee, 
hospital  nurses,  and  lecturers  on  cookery.  All  these  things  are 
good  in  themselves,  io  be  sure — I  have  not  a  word  to  say  against 
them ;  btit  they  are  not  of  the  center.  They  are  side-lines  off  the 
main  stream  of  feminine  life,  which  must  always  consist  of  the 
maternal  element.  "  But  we  can't  know  beforehand,"  say  the  ad- 
vocates of  the  mannish  training,  "  which  women  are  going  to  be 
marrie<i,  and  which  to  be  spinsters."  Exactly  so ;  and  therefore 
you  sacrifice  tlie  many  to  the  few,  the  potential  wives  to  tbe 
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men  it  neglects  in  favor  of  what  is  masculine.  It  attempts  to 
©▼errido  the  natural  distinction  of  the  sexes,  and  to  make  women 
men — in  all  bnt  virility. 

The  exact  opposite,  I  believe,  is  the  true  line  of  progress.  We 
are  of  two  sexes :  and  in  healthy  diversity  of  sex,  pushed  to  its 
utmost,  lies  the  greatest  strength  of  all  of  us.  Make  your  men 
Tirile :  make  your  women  womanly.  Don't  cramp  their  intelli- 
gence :  don't  compress  their  waists :  don't  try  to  turn  them  into 
dolls  or  dancing  girls :  but  freely  and  equally  develop  their  femi- 
nine idiosyncrasy,  physical,  moral,  intellectual  Let  them  be 
healthy  in  body :  let  them  be  sound  in  mind :  if  possible  (but 
here  I  know  even  the  most  advanced  among  them  will  object),  try 
to  preserve  them  from  the  tyranny  of  their  own  chosen  goddess 
and  model,  Mrs.  Grundy.  In  one  word,  emancipate  woman  (if 
woman  will  let  you,  which  is  more  than  doubtful),  but  leave  her 
woman  still,  not  a  dulled  and  spiritless  epicene  automaton. 

That  last,  it  is  to  be  feared,  is  the  one  existing  practical  result 
of  the  higher  etlucation  of  women,  up  to  date.  Both  in  England 
and  America,  the  women  of  the  cultivated  classes  are  becoming 
Qnfit  to  be  wives  or  mothers.  Their  sexuality  (which  lies  at  the 
ba«i4  of  everything)  is  enfeebled  or  destroyed.    In  some  cases  they 

hew  marriage  altogether — openly  refuse  and  despise  it,  which 
rt'ly  shows  a  lamentable  weakening  of  wholesome  feminine  in- 
sttnctft.    In  other  cases,  they  marry,  though  obviously  ill  adapted 
'    'te  strain  of  maternity;  and  in  such  instances  they  fre- 
11  i.roak  down  with  the  birth  of  their  first  or  second  infant. 

Thi«  ovil,  of  course,  is  destined  by  natural  means  to  cure  itself 
with  time :  the  families  in  question  will  not  be  represented  at  all 
in  the  «econd  generation,  or  will  be  represented  only  by  feeble  and 
futile  descendants.  In  a  hundre<l  years,  things  will  have  righted 
themaelveis ;  but  meanwhile  there  is  a  danger  that  many  of  the 
moot  cultivated  and  able  families  of  the  English-sjieaking  race 
will  have  become  extinct,  through  the  prime  error  of  supposing 
that  an  education  which  is  good  for  men  must  necessarily  also  be 
£0od  for  women. 

I  -  ■ "  ■     '  novr  that  many  women  at  present  eschew  marriage, 

d  t :  rihows  a  weakening  of  wholesome  feminine  instinct. 

Let  me  hasten  to  add,  for  fear  of  misconception — I  mean,  of  course, 

if  th'' *    "'.V  it  for  want  of  the  physical  impulse  which  ought  to 

be  B^  ;  in  every  healthy  woman  as  in  every  healthy  man. 

That  independent-minded  women  should  hesitate  to  accept  the 

t' •  •"  marriage  as  they  now  and  here  exist,  I  do  not  wonder. 

1:  y  have  it  really  at  heart  to  alter  those  terms,  to  escape 

f -  ,  to  widen  the  basis  of  the  contract  between  the  sexes, 

t«^  ^  - :  .  .  :  fo  on  A  higher  and  safer  footing,  most  sensible  men, 
If««l  Buru,  will  heartily  co-operate  with  them.    As  a  rule,  how- 
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ever,  I  observe  in  actual  life  that "  advanced  "  women  are  diary 
of  either  putting  forward  or  accepting  modifications  in  this  mat- 
ter. They  dread  the  frown  of  their  Grundian  deity.  They  usually 
content  themselves  with  vague  declamation  and  with  erecting 
female  celibacy  into  a  panacea  for  the  ills  that  woman  is  heir  to, 
while  they  refuse  to  meddle  at  all  in  definite  terms  with  the  ques- 
tion of  marriage  or  its  substitute  in  the  future.  While  dnnouncing 
loudly  the  supremacy  of  man,  they  seem  ready  to  shake  off  that 
supremacy  only  for  the  celibate  minority  of  their  sex,  without  at- 
tempting to  do  anything  for  the  married  majority. 

To  siun  up  the  point  whither  this  long,  and  I  confess  discursive, 
argument  is  tending.  There  is,  and  ought  to  be,  a  genuine  Wom- 
an Question  and  a  genuine  Woman  Movement.  But  that  move- 
ment, if  it  is  ever  to  do  any  good,  must  not  ignore — nay,  on  the 
contrary, must  frankly  and  unreservedly  accept  and  embrace — the 
fact  that  the  vast  majority  of  adult  women  are  and  will  always  be 
wives  and  mothers  (and  when  I  say  "  wives,"  I  say  bo  only  in  the 
broadest  sense,  subject  to  all  possible  expansions  or  modifications 
of  the  nature  of  wifehood).  It  must  also  recognize  the  other  fjict 
that  in  an  ideal  community  the  greatest  possible  number  of  W(jmen 
should  be  devoted  to  the  duties  of  maternity,  in  order  that  the 
average  family  may  be  kept  small,  that  is  to  say,  healthy  and  ed- 
ucable.  It  must  assume  as  its  goal,  not  general  celibacy  and  the 
independence  of  women,  but  general  marriage  and  the  ample  sup- 
port of  women  by  the  meu  of  the  community.  While  allowing 
that  exceptional  circumstances  call  for  exceptional  toudcmees 
toward  those  women  who  are  now  couipolled  by  untoward  con- 
ditions to  earn  their  own  livelihood,  it  will  avoid  creating  that 
accident  into  a  positive  goal,  and  it  will  endeavor  to  loasen  the 
necessity  for  the  existence  of  such  exi  in  the  future.     In 

short,  it  will  recognize  maternity  as  tl  ul  function  of  the 

mass  of  women,  aixd  will  do  everything  in  its  power  to  make  that 
maternity  as  healthy,  as  noble,  and  as  little  burdensome  as 
possible. 

If  the  "  advanced  "  women  will  meet  us  on  this  platform,  I  be- 
lieve  the  majority  of  "  advanced  "  men  will  gladly  hold  out  to 
them  the  right  hand  of  fellowship.  Aa  a  body  wo  are,  I  think, 
prepare*!  to  reconsider,  and  to  reconsider  fi  ut 

prejudice  or  preconception,  the  entire  quest  1  „  .._  be- 

tween tj»e  sexes — whicli  is  a  gn<nt  deal  more  than  tho  womeo  aru 
prepared  to  do.    We  aro  ready  to  i^    '  .""      '  '    ^ 

relations  which  will  satisfy  thewiv-  _    r- 

sonal  independence,  for  intellectual  and  moral  development,  for 
physical  culture,  for  political  :.'■'--•■-  •  for  a  voice  in  the  ai^ 
rangement  of  her  own  affairs,  i  .c  and  national.    As  a 

mattor  of  fact,  few  women  will  go  aa  far  in  their  dosiro  to  oman- 
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cipato  woman  aa  many  men  will  go.    It  was  Tbsen,  not  Mrs.  Ibsen, 
twho  •wrote  the  "  Doll's  House."    It  was  women,  not  men,  who  ostra- 

issed  George  Eliot.     The  slaviahness  begotten  in  women  by  the 

hgime  of  man  is  what  we  have  most  to  fight  against,  not  the  slave- 
Iriving  instinct  of  the  men — now  happily  becoming  obsolete,  or 

rea  changing  into  a  sincere  desire  to  do  equal  justice.  But  what 
we  mast  absolutely  insist  upon  is  full  and  free  recognition  of  the 
fact  that,  in  spite  of  everything,  the  race  and  the  nation  must  go  on 

L'produfing  themselves.  Whatever  modifications  we  make  must 
not  Lnterfere  with  that  prime  necessity.  We  will  not  aid  or  abet 
women  as  a  sex  in  rebelling  against  maternity,  or  in  quarreling 
with  the  constitution  of  the  solar  system.  Whether  we  have  wives 
or  not — and  that  ia  a  minor  point  about  which  I,  for  one,  am 
supremely  uni)rejudiced — we  must  at  least  have  mothers.  And  it 
would  bo  well,  if  possible,  to  bring  up  those  mothers  as  strong,  as 

ris*-',  as  free,  as  sane,  as  healthy,  as  earnest,  and  as  eflBcient  as  we 
make  them.    If  this  is  barren  paradox,  I  am  content  to  be ' 
paradoxical ;  if  this  is  rank  Toryism,  I  am  content  for  once  to  be 
reckoned  among  the  Tories. — Fortnightly  Review. 


NEW  PHASES  IN  THE  CHINESE  PROBLEM. 

Bt  WILLAKD  B.  FAKWELL. 

^HE  whirligig  of  politics,  rather  than  that  of  time,  undoubt- 
e<lly  brought  about  the  hasty  passage  by  Congress  of  the  so- 
"Chiui'se  Exclusion  Act."  Being  simply  "  a  supplement " 
the  act  of  May  6, 1883,  which  expires  by  its  own  limitation  on 
|_6th  of  May,  1892,  it  can  of  course  only  be  reganled  as  a  tem- 
measure ;  and  unless  other  legislation  of  like  character,  * 
but  more  well  considered  and  permanent  in  its  operation,  is  had 
fore  May  G,  1803,  the  country  will  then  be  as  open  to  the  free 
111  unrG8tricte<i  immigration  of  the  Chinese  as  it  was  prior  to 
10  treaty  of  1881,  and  the  act  to  execute  its  provisions  to  which 
liii  is  a  supplement.  The  passage  of  this  measure  by  Con- 
s,  and  its  approval  by  the  President,  suggest  new  phases  in 
T  ''  iiese  problem.  First  among  them  all  is.  Will  exclusion 
>.  .  ,  as  provided  in  the  machinery  of  this  act  ?  To  find  an' 
intelligent  answer  to  this  question,  it  is  necessary  first  to  nnder- 
s'  ■  '  :  -;  and  motives  which  impel  the  Chinese  to  mi- 
X,  native  country.    Until  this  phase  of  the  question 

ii  fairly  presented,  the  diSiculties  involved  in  exchiding  the  Clii- 
B(!  by  legislative  methods  will  not  be  rightly  estimated  by  Con- 

^  or  by  the  country  at  large. 
With  an  ftroa  of  1.397^999  square  miles,  China  possessed  a  pop* 


I 


ulation  in  1882,  according  to  the  best  accepted  aatboritieB,  of  380,- 
000,CH)(1,  or  a  fraction  less  than  300  people  to  the  squttro  mile.  This 
average,  large  as  it  is,  gives  no  adequate  idea  of  the  real  density  of 
the  population  in  the  nine  important  provinces  of  China.  In  1812 
the  Chinese  census  gave  850,  705,  and  671  inhabitants  to  the  square 
mile  in  the  three  provinces  of  Kiangsu,  Nganhwsu,  and  Chehkiang 
respectively.  These  averages  have  since  increased  largely,  but 
there  are  no  reliable  data  from  which  to  give  the  present  popula- 
tion per  square  mile  in  these  or  other  provinces.  The  struggle  for 
life  under  such  conditions  of  overpopulation  must  I"  '     le 

severe  beyond  description.    But  when  we  add  to  thi-  ■■■i- 

tions  of  rainfall,  involving  frequently  occurring  periods  of  drought 
and  flood,  and  consequent  famine  and  misery,  we  begin  to  per- 
ceive the  true  causes  of  Chinese  emigration. 

The  famine  of  1678,  growing  out  of  the  drought  of  the  four 
preceding  years,  it  is  estimated,  swept  from  nine  and  one  half  to 
thirteen  millions  of  inhabitants  out  of  existence.  "  At  all  epochs," 
says  the  Abbu  Hue, "  and  in  the  most  flourishing  and  best-gov- 
erned countries,  there  always  have  been,  and  there  always  will  be, 
poor;  but  unquestionably  there  can  be  found  in  no  other  country 
such  a  depth  of  disastrous  poverty  as  in  the  Chinese  Empire.  Not 
a  year  passes  in  which  a  terrific  number  of  persons  do  not  per- 
ish of  famine  in  some  part  of  China,  and  the  number  of  those 
who  live  merely  from  day  to  day  is  incalculable.  Let  a  drought, 
an  inundation,  or  any  accident  whatever  occur  to  injuru  the  har- 
vest in  a  single  province,  and  two  thirds  of  the  population  are  im- 
me<iiately  reduced  to  a  state  of  starvation.  You  see  them  form- 
ing themselves  into  numerous  bands — perfect  armies  of  beggars — 
and  proceeding  together,  men,  women,  and  children,  to  seek  in  the 
towns  and  villages  for  some  little  nourishment  wherewith  to  sus- 
tain for  a  brief  interval  their  miserable  existenca  Many  fall 
down  by  the  wayside  and  die  liefore  they  can  reach  the  place 
where  they  had  hoped  to  find  help.  You  see  tlieir  bodies  lying  in 
the  fields  aud  at  the  road-side,  and  yon  pass  without  taking  much 
notice  of  them,  so  familiar  is  the  horrid  spectacle." 

*•  Calamities  of  this  kind  occur  every  year  in  some  place  or  oth- 
er ;  and  those  who  have  made  any  savings  are  able  to  get  through 
the  crisis  and  wait  for  better  days ;  but  others,  who  are  alwAys 
in  much  greater  numbers,  have  no  choice  but  to  expatriate  them- 
uelves  or  die  of  famine." 

In  1855  Sir  John  Bowring,  the  "  British  Resident  at  Canton,**  in 
reply  to  inquiries  from  the  Registrar-Qoueral  in  Loudon,  gave 
some  interesting  facts  cou'  '  " 

quently  published  by  the  t  l- 

emigration  from  China,  he  said: 

"  Thii  constant  flow  of  emigration  from  Cbiua,  contrasted  wit 
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the  complete  absence  of  immigration  into  China,  is  striking  evi- 
ience  of  the  redundancy  of  the  population ;  for,  though  that  emi- 
ition  ia  almost  wholly  confined  to  two  provinces,  viz.,  Kwang- 
tung  and  Fookien,  representing  together  a  population  of  probably 
from  34,000,000  to  35,000,000,  I  am  disposed  to  think  that  a  num- 
ber nearer  3,000,000  than  2,000,000  from  these  provinces  alone  are 
jcated  in  foreign  countries.  In  the  kingdom  of  Siam  it  is  esti- 
^mated  that  there  are  at  least  1,500,000  Chinese,  of  which  200,000  are 
in  the  capital  (Bankok).  They  crowd  all  the  islands  of  the  Indian 
Archipelago.  In  Java,  we  know  by  correct  census  there  are  136,- 
000.  Coch in-China  teems  with  Chinese.  In  this  colony  we  are  sel- 
dom without  one,  two,  or  three  vessels  taking  Chinese  emigrants 
t<  '■'■",  .mia  and  other  places.  Multitudes  go  to  Australia,  to  the 
'I  _  I  : iies,  to  the  Sandwich  Islands,  to  the  western  coast  of  Cen- 
tral and  Southern  America ;  some  have  made  their  way  to  British 
[ndia.  The  enrigration  to  the  British  West  Indies  has  been  con- 
iderable,  to  the  Havanna  greater  still.  The  annual  arrivals  in 
Singapore  are  estimatetl  at  an  average  of  10,000,  and  2,000  is  the 
number  that  are  said  annually  to  return  to  China." 

"There  is  not  only  this  enormous  maritime  emigration,  but  a 
maiderable   inland   efflux   of   Chinese  toward   Manchuria  andi 
Thibet ;  and  it  may  be  added  that  the  large  and  fertile  islands  of 
Tormofla  and  Hainan  have  been  to  a  great  extent  won  from  the 
y  successive  inroads  of  Chinese  settlers.    Now  these 
idlto  ni  -•;  there  is  not  a  woman  to  10,000  men ;  hence,  perhaps, 

the  umall  social  value  of  the  female  infant.   Yet  the  perpetual  out- 
lowing  of  people  seems  in  no  respect  to  diminish  the  number  of 
low  who  are  left  behind." 
Sir  John  Bowring  not  only  testifies  to  this  perpetual  outflow 
Hftf  Cliinose  emigrants,  but  he  paints  in  vivid  colors  the  causes 
which  lead  to  these  results.    He  says:  "There  is  probably  no  part 
of  the  world  in  which  the  harvests  of  mortality  are  more  sweep- 
ing and  destructive  than  in  China,  producing  voids  which  re- 
quire no  ordinary  appliances  to  fill  up.     Multitudes  perish  abso- 
lutely from  want  of  the  means  of  existence ;  inundations  destroy 
towns  and  villages,  and  all  their  inhabitants;  it  would  not  be 
€«asy  to  calculate  the  loss  of  life  by  the  typhoons  and  hurricanes 
lifrhich  visit  the  coasts  of  China,  in  which  boats  and  junks  are 
jmetimea  sacrificed  by  hundreds  and  by  thousands.    The  late 
civil  wars  in  China  must  have  led  to  the  loss  of  miUions  of  lives. 
The  gncrifices  of  human  beings  by  executions  alone  are  frightful." 
It  is  such  a  condition  of  things,  and  such  causes  as  these,  that 
idnco  the  laboring  classes  of  Chinese  to  emigrate  to  other  coun- 
rie«.    Considering  the  incentive  which  exists  in  these  densely 
3pulated  districts  to  escape  from  the  misery  which  marks  their 
,  and  to  8eek  new  lands  where  their  condition  may  be 


tettered,  the  dangers  tlmt  threaten  from  such  inexhaustible  sou 
of  human  supply  become  easy  of  appreciation. 

It  may  well  be  inferred  that  a  line  of  publio  policy  on  the  part 
of  any  other  nation  intended  to  shut  out  such  a  class  of  immi- 
gration as  this  must  be  literally  *'  iron-clad  "  in  its  construction, 
and  must  involve  measures  of  defense  practically  as  stern,  unre- 
lenting, and  costly  in  their  character  as  are  the  measures  of  de- 
fease against  invasion  commonly  taken  among  nations  at  war 
with  each  other. 

So  far,  Chinese  immigration  in  other  countries  has  been  suffi- 
ciently powerful  to  break  down  all  the  barriers  that  have  been 
reared  against  it  Wherever  they  have  gained  a  foothold  there 
they  have  continued  to  go,  there  they  have  increased  and  multi- 
plied. Wherever  they  have  gone,  in  earlier  or  later  times,  pro- 
longed contact  with  them  and  competition  in  the  field  of  labor 
have  developed  the  same  race  antipathies  that  exist  between  the 
American  people  on  the  Pacific  coast  and  the  Chinese  to-day. 

Since  18G0  200,000  Chinese  have  landed  in  Chili  and  Peru. 
Nearly  400,(XX)  have  found  their  way  into  the  United  Stat6^_ 
through  the  port  of  San  Francisco  since  the  Chinese  immigratiot^H 
first  began.    The  numbers  that  have  migrated  to  .\ustralia,  tho 
Sandwich  Islands,  and  other  countries  have  been  enormous.    Tho 
larger  part  of  this  emigration  from  China  has  occurred  since  the 
walls  of  Chinese  exclusiveness  were  battered  down  by  English 
and  French  cannon  in  1658.    It  is  clear  that,  while  China  was 
then  opened  to  the  commerce  and  intercourse  of  the  world,  so  the 
world  was  likewise  opened  to  the  free  flow  of  the  yellow  tide  of 
Chinese  immigration,  sweeping  with  constantly  augmentwi  and 
resistless  force  in  every  direction.    We  have  seen  the  incentive  of 
poverty  aud  misery  at  home  that  underlies  and  induces  Chinese 
emigration.    We  have  seen  that  with  them  it  is  either  expatria- 
tion  or  starvation.    We  have  seen  that  massacre  and  cruelty 
not  change  their  purpose  or  intimidate  them,  and  we  may  well 
ourselves  the  question  whether  tho  mild  tvTJe  of  legislation  em- 
'  in  the  "Scott  Exclusion  Act"  cai  '  ~  "  '>? 

HI.     Assuming  that  it  will  be  st;  .  ^         <> 

Court  of  the  United  States,  assuming  that  it  will  effectually  stop 
tho  '  '  "':,' of  Chinese  in  or.  '  .'  •  far%vill  It  provt  '"*  "'  o 
in  1  I  ho  entrance  of  (  iij  the  thousand;  a 

of  frontier  that  intervene  between  British  Columbia  on  ' 
and  Mexico  on  tliu  south  ?  Is  it  to  be  presumed  that  Cli  i 
ning  and  persuveranco,  inspire<l  by  their  wrot^lied  cot. 
home,  and  the  incentive  of  good  wages,  constant  1 

H  morw  comfortable  mode  of  life  here,  will  not  < ----     ij- 

Stttcles  that  this  hasty  and  crnde  kind  of  legislation  has  aet  up 
•9gftitt&i  Uium  ?    la  il  to  bu  presumed  that  a  law  that  impoeee  upcrB 
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them  no  penalty  other  than  that  of  being  sent  back  if  they  are 
'^  T.  will  k-  =n  out,  when  the  fear  of  death  has 

1  .holly  ill'  '  to  do  so  ?    Will  exclusion  exclude  imd€ 

such  conditions  as  these  ?  Moreover,  can  any  law  ever  be  enacted 
an  American  Congress  that  would  not  shock  the  Christis 
rid  by  the  inhumanity  of  its  penalties,  that  will  ever  be  effect 
ive  in  excluding  them  from  our  soil  ?  For  violations  of  State  and 
municipal  laws  the  jails  and  prisons  have  been  crowded  with 
Chinese  for  months  and  years,  and  all  to  no  purpose.  The  con- 
[  stant  perpetration  of  the  same  offenses  manifests  but  too  plainly 
■  the  utter  inutility  of  dealing  with  the  Chinese  by  any  such  meth- 
ods as  these. 

The  race  that  is  reared  under  the  fear  of  the  "  cangue,"  the 
**  bastinado,"  and  limb  and  bodUy  torture  of  hideous  ingenuity 
punishments  for  trivial  offenses,  can  not  be  restrained  or  terror- 
ized by  prison  penalties  as  ordinarily  provided  under  American^ 
laws.     Much  k'88  can  they  be  prevented  from  attempting  to  gaii 
entrance  into  the  country  by  the  mere  fear  of  being  sent  bad 
if  detected.    And  it  may  well  be  believed  that  thousands  upon 
I  thousands  would  still  continue  the  attempt,  in  willing  exchange 
I  for  free  board  and  lodging  in  a  well-kept  American  prison,  with 
bard  labor,  were  that  penalty  made  to  attach  to  the  act. 

Under  such  circumstances  as  these,  will  exclusion  exclude,  in 

ptlie  way  and  manner  provided  in  the  "Scott  Exclusion  Act^ 

iUore  than  this,  can  any  remedy  for  Chinese  immigration  be  de-' 

hTiaed  that  does  not  look  to  the  stationing  of  an  army  of  thousands 

-vlong  our  northern  and  southern  borders,  and  at  a  cost 

!ig  upon  the  permanent  prosecution  of  a  defensive  war, 

except  by  treaty  co-operation  on  the  part  of  the  British  provinces 

on  the  north  and  Mexico  on  the  south  ? 

The  incfliciency  of  this  hasty  political  measure  of  exclusion  is 
only  equaled  by  the  public  disgrace  involved  in  the  manner  of 
its  inception  and  enactment,  which  the  most  ratlical  believer  in 
the  policy  of  Chinese  exclusion  can  not  fail  to  admit  constitutes 
the  most  shameful  page  in  American  history. 

If  wo  are  to  assume  that  this  or  any  other  legislation  that  may 
be  had  by  Congress  can  be  made  to  result  in  effectual  Chinese 
colnsion,  the  problems  that  present  themselves  for  consideration 
hardly  less  interesting  and  deserving  of  study  than  if  this 
class  of  immigration  wore  to  be  tolerated  indefinitely.  Alread] 
iBX«  are  probably  more  than  200,0<X)  Chinese  upon  American^ 
In  mode  of  life,  costume,  religion,  clannishness,  social  vices, 
id  language,  thoy  may  be  said  to  have  evinced  no  perceptible 
r'"-  "■  during  the  forty  years  that  have  elapsed  since  they  found 
:it  liere.  Had  they,  during  all  this  period,  remained  in  the 
UtsATl  of  the  Chinese  Empire,  they  could  not  have  been  more  in- 
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tensely  Chinese  in  all  respects  than  they  are  to-day  vrith  all  their 
experience  of  contact  with  American  cixnltzation.  Tnie,  they 
have  been  the  gainers  to  the  extent  of  the  knowledge  and  skill 
they  have  acquired  in  the  field  of  skilled  labor  and  the  use  of  ma- 
chineiy,  but  it  has  made  no  impression  upon  their  race-habits  and 
instanced  no  sign  of  assimilation  with  the  race  which  surrounds 
them, 

"We  are  accustomed  to  regard  our  own  ethnological  stock  as 
the  dominant  race  of  mankind ;  and  yet,  wherever  the  Chinese 
have  colonized  among  us,  we  have  yielded  the  ground  before  their 
advancing  hosts,  and  have  surrendered  to  them  a  dominance  in 
law,  social  habits,  and  religion.  While  all  other  races  which  com- 
bine to  form  the  American  people  proper  yield  common  obedi- 
ence to  the  laws,  and  may  be  regarded  as  a  common  brotherhood 
in  social  and  political  citizenship,  the  Chinese  have  remained  a  law 
unto  themselves,  and  in  the  estimation  of  the  Christian  communi- 
ties in  which  they  have  established  tliemselves  they  are  the  same 
unchanged  and  unchangeable  heathen  race  that  tiiey  were  when 
they  landed  upon  our  shores.  Such  have  been  the  results  of  nearly 
forty  years  of  contact  of  the  two  races.  If  we  consider  this  period 
too  short  a  time  in  which  to  look  for  contrary  results,  what  shall 
we  say  of  the  fact — for  fact  it  is — that  in  the  Philippine  Islands, 
where  the  Chinese  have  been  colonized  now  for  nearly  three  hun- 
dred years,  precisely  the  same  results  have  come  about — no  better 
and  no  worse  ?  Not  only  have  they  maintained  their  race  charac- 
teristics, but  in  every  instance  they  have  proved  themselves  to  be 
the  stronger,  in  so  far  as  the  acquisition  of  material  wealth  and 
advantage  are  concerned,  maintaining  all  the  while  their  religion 
against  all  efforts  at  conversion. 

"In  1871,"  says  the  Baron  von  Hiibner,  "the  entire  English 
trade  with  China,  amounting  to  £42,000,000  sterling,  was  trans- 
acted through  English  firms."  Since  that  time,  he  adds  that, 
"with  the  exception  of  some  great  influential  English  firms,  all 
the  same  trade  has  passed  into  the  hands  of  Chinese  merchants." 
In  Macao  similar  results  have  "1  ^ 

When  the  Mauclms  conqu'  ma,  they  swept  all  beforo 

them  and  introduced  Manchu  habits  and  customs.  But  steatlity 
these  innovations  gave  way  to  Chinese  influences,  "  You  may 
now,"  says  the  Ablw  Hue,  "  traverse  Manchuria  to  the  rivor 
Amoor  without  being  at  all  aware  that  you  are  not  traveling  in 
a  province  of  China.  The  local  coloring  has  lieen  totally  effaced* 
Tho  Manchu  Tartars  have  almost  totally  abdicated  their  oiwn 
Qianners,  and  adopted  instead  those  of  the  Chinese." 

Haa  Chinese  colonization  in  San  Francisco  shown  any  different 
results  ?  Let  us  see.  Tliat  portion  of  San  Francisco  known  to- 
day OS  Chinatown  was  originally  the  residence  and  business  cen- 
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ter  of  the  town.    Its  natural  advantages  made  it  the  choice  of  the 
irly  American  settlers,  and  as  such  it  would  doubtless  have 
smainod  to-tlay  had  it  not  been  for  the  advent  of  the  Chinese. 
These  latter,  seeing  also  its  advantages,  located  themselves  there, 
they  increased  in  numbers.  Christian  civilization  with  instinct- 
I  repugnance  retreated  before  them,  until,  within  this  entire  dis- 
trict, once  literally  San  Francisco  itself,  there  is  not  a  vestige  of 
American  civilization  remaining  save  in  the  abandoned  homes, 
churches,  and  other  private  and  public  buildings,  each  one  of 
I'Which  fairly  swarms  with  hordes  of  unclean  and  unsavory  Chi- 
■nese.    A  missionary  writer,  the  Rev.  Mr.  Gibson,  an  advocate  of 
Cliinese  immigration  for  Christianizing  purposes,  tells  the  story  in 
lis  b«iok, "  The  Chinese  in  America,"  of  the  abandonment  of  the 
First  Baptist  Church  "  in  San  Francisco  to  the  Chinese : 
"  What  was  lately  the  First  Baptist  Church  of  San  Francisco 
now  a  crowded  Chinese  tenement-house,  full  of  all  manner  of 
Ithiness,  shame,  and  sin.    Where  but  lately  was  the  altar  of  the 
living  Go<l,  now  smokes  the  incense  of  idolatry.     That  sacred 
_^ temple,  where  once  the  voice  of  prayer  and  praise  to  God  was 
leard.  now  echoes  with  idolatrous  chants  and  bacchanalian  songs. 
stead  of  standing  firm  against  the  incoming  hosts  of  idolatry 
and  sin,  the  Church  of  Christ  has  beaten  an  ignominious  retreat, 
has  surrendered  without  a  struggle  one  of  the  strongest  fortifica- 
itions  and  retreateil  in  disorder  before  the  advancing  hosts   of 
idolatry."    Thus,  here  as  elsewhere,  they  have  established  their 
supremacy,  defietl  all  laws  for  their  government  and  the  suppres- 
^Sion  of  their  vices,  and  erected  themselves  into  an  intperium  in 
imperio,  conquering  and  still  to  conquer. 

If  the  further  coming  of  this  race  be  successfully  prevented,  it 
will  probably  be  contended  that,  among  the  new  generations  which 
are  to  be  born  here,  and  which  will  be  entitled  to  all  the  rights  and 
privileges  of  American  citizenship  by  reason  of  that  fact,  the  in- 
fluences of  Christian  civilization  will  be  so  powerful  as  to  oblit- 
pate  race  habits  and  vices,  and  substitute  those  of  our  own  race 
for  their  own.  There  has  been  no  test  of  this  under  these  special 
jonditions,  and  therefore  there  can  be  nothing  foretold  with  pre- 
cision in  regard  to  it.  We  can  not  lose  sight  of  the  fact,  however, 
,Jj^  children  bom  of  Chinese  parents  in  San  Francisco  so  far 
distinctly  Chinese  in  race,  habits,  superstitions,  vices,  and 
costume  as  were  their  fathers  before  them.  Thus  far  there  has 
lot  been  a  perceptible  change  in  them.  As  in  every  other  coun- 
where  they  have  colonized  the  same  results  have  followed, 
why  should  wo  look  for  different  results  here  ?  It  will  be  said 
j.that  they  are  quick  to  learn,  and  capable  of  excelling  in  all  classes 
jf  skilled  labor,  and  therefore  they  should  be  equally  responsive  in. 
exchanging  their  race  habits  and  civilization  for  our  own.    How* 


ever  plausible  such  a  theory  may  sound,  forty  years*  experience 
in  San  Francisco  testifies  to  the  contrary.  A  ■  '  "  "'  s, 
the  lives,  work,  and  history  of  whose  genera  ys 

have  been  but  a  repetition  of  each  other,  they  seem  incapable  of 
change  except  in  the  acquisition  of  such  mechanical  skill  and 
kjiowle<lge  as  can  be  made  subservient  to  their  material  advantage. 

Tho  successfuJ  exclusion  of  further  Chinese  immigration,  and 
thereby  the  complete  isolation  of  the  Chinese  who  are  among  us 
from  their  countrymen  at  home,  will  certainly  offer  a  more  favor- 
able field  for  Christian  missionary  work  than  has  heretofore  ex- 
isted. But  that  which  has  been  accomplished  thus  far  certainly 
does  not  inspire  confidence  that  much  is  to  be  gained  in  that  dl> 
rection.  Mr,  Gibson,  the  most  prominent  of  all  missionary  work- 
ers among  the  Chinese  in  California,  testified  in  1876  to  the  eflFect 
that,  out  of  one  hundred  and  fifty  thousand  Chinese  in  California, 
but  two  hundred  and  seventy -one  had,  up  to  that  date,  been  bap- 
tized and  received  into  Chi'istian  church  communion.  And  he 
failed  entirely  to  note  how  many  of  these  had  fallen  from  grace, 
and  gone  back  to  their  original  faith  and  practices.  Ho  failed 
also  to  give  the  simple  truth  to  the  world  that,  for  every  "soul 
so  hopefully  converted  and  saved" — to  use  bis  own  wor<la — thou- 
sands of  young  men  had  been  ruined  by  the  presence  of  the  Chi- 
nese through  the  introduction  and  spread  of  the  opium  habit,  tlie 
dissemination  of  hereditary  disease  through  their  innumerable 
dens  of  prostitution,  the  destructive  influences  of  their  lottery 
and  gambling  dens,  and  the  general  demoralization  of  the  field 
of  labor. 

Is  there  not  something  that  always  has  and  always  will  suc- 
cessfully resist  efforts  at  Christianization  of  the  Chinese  ?  Lot  us 
resort  again  to  the  testimony  of  that  devout  and  earnest  mission- 
ary, the  Abb^  Hue,  than  whom  no  one  has  ever  written  more 
clearly  and  truthfully  of  the  habits  and  characteristics  of  tho 
race: 

"  In  the  five  ports  open  to  Europeans,  religious  liberty  really 
does  exist,  and  it  is  protected  by  the  presence  of  con'^ 
of  war.  Yet  the  number  of  Christians  does  not  incrc  -  . 
idly  than  in  the  interior  of  the  empire.  In  Macao,  Hong-Kong, 
Manila,  Singapore,  Penang,  Batavia,  though  they  are  under  tl 
dominion  of  Europeans,  the  great  mass  of  tho  jK>pulation  consia 
of  Cliineso,  who  for  the  most  part  are  permanently  settled  in  the 
cities,  and  hold  in  their  hands  the  great  interests  of  agricultui 
commorce,  and  industry.  It  is  certainly  not  tho  fault  of  peraecn- 
tion  of  the  European  authorities  that  hinders  them  from  embrac- 
ing Christianity.  Yet  the  conversions  are  not  more  numtorous 
than  elsewhere.  .  .  . 

**  The  Chinese  are  so  completely  absorbesd  in  temporal  interestSi 
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in  the  things  that  fall  under  their  senses^  that  their  whole  life  ia 
only  materialism  put  in  action.  .  .  , 

"  Lucra  is  the  sole  object  on  which  their  eyes  are  constantly 
fixed.  ...  A  burning  thirst  to  realize  some  profit,  great  or  small, 
rbs  their  facilities,  the  whole  energy  of  their  being.  They 
ver  pursue  anything  with  ardor  but  riches  and  natural  enjoy- 
menta.  God,  the  soul,  a  future  life,  they  believe  in  none  of  them, 
or  rather  they  never  think  about  them  at  all."* 

The  Chinese  maxim  is  "Pan-tmin-kiao  "  ("  Religions  are  many, 
reason  is  one  :  we  are  all  brothers").  This  phrase  is  on  the  lipa^ 
^^f  ..  __.  ^,1  •  --,  ^Q^  they  bandy  it  from  one  to  the  other  with 
ito  urbanity.  It  is  indeed  a  clear  and  concise 
expre-s.sion  of  their  feelings  on  religious  questions.  In  their  eyes, 
a  worship  is  merely  an  affair  of  taste  and  fashion,  to  which  no 
more  importance  is  attached  than  to  the  color  of  garments. 

Let  it  not  be  forgotten  that  we  are  dealing  with  a  race  which 
holds  among  other  singular  tenets  the  abhorrent  doctrine  that 
woman  plays  no  other  ])art  in  nature  than  as  an  indispensable  ne- 
cessity for  the  ]iropngation  of  mankind ;  ^hat  she  has  no  soul,  but 
is  merely  a  necessary  animal  adjunct  in  the  human  race,  serviceable 
for  its  perpetuation,  (o^  the  gratification  of  the  animal  ptassions 
of  men,  for  the  common  drudgery  of  the  household  or  field  labor, , 
but  not  worthy  of  education  and  not  eligible  to  salvation  as  taught 
by  any  scheme  of  future  existence  within  their  belief  or  knowl- 
edge. Let  us  make  no  mistake  about  this.  It  is  in  proof  in  the 
writings  of  Chinese  missionaries  and  travelers  of  every  national- 
ity. It  is  the  one  point  on  which  they  all  agree.  It  is  the  belief 
and  teaching  upon  which  the  practice  of  infanticide  prevails  in 
Cliina,  in  which  the  female  child  is  invariably  the  victim  and 


•  Snce  the  foregoing  wu  written,  Canon  Tuylor,  of  the  Gngligh  Established  Church,  in 
n  ii  the  "  Fortnightly  Review,"  eniitled  "  The  Great  Missionary  Failure,"  furnjftbcs 

t  .g  interesting  statistical  information:  "  China  is  perhaps  the  most  dislicarton- 

tag  <aB«.  Thv  population  is  reckoned  at  882,000,(>00.  The  annual  inoreaac  by  tbo  exoeM 
of  birilia  over  deaths  would  be  about  4,580,000.  Last  year  the  Church  Missionary  Society  | 
bapiiz«d  167  adulis.  M  tliia  rate  it  would  talcc  the  Church  Missionary  Society  27,OOOyeara 
to  (XTcrtalie  the  gain  (o  henthenism  in  a  single  year !  If  the  populalion  were  stationary,  it 
would  take  more  than  1,8^0,000  years  to  convert  the  Chinese  Empire.  If  the  progress  is 
[•low,  the  exptnditure  is  lavish.  Last  year  in  Ceylon  424  agents  of  the  Church  Miatsionary 
»fCy  sp4>nt  £1 1,003  16*.  7 J.  in  making  190  adolt  eonvcrts  out  of  a  population  of  nearly 
I  millions,  but  the  relopxes  were  more  numerous  than  the  couvcrts,  aa  ther«  was  a  do- 
1  of  148  in  the  naTivc  Chrirtlao  adherents.  In  China  247  agents  of  the  same  society 
•  :T5  3j.  Ill  luakinp;  187  converts  out  of  a  population  of  882,000,000.  In  northern 
^  il,  Bombay,  ami  the  Northwest  Provincca)  71ft  agents  made  173  converts,  at  a 
il  of  1";^^,1S6  3«.  id.  And  many  converts  are  paid.  In  IlonR-Kong  there  are  94  comrnu- 
Icants  and  ZZ>  paid  native  agents.  In  Egypt  and  Arabia  there  are  10  communicants  and  1 
id  native  ac;ents.  In  Yoroba,  after  forty  years  of  labor,  uot  five  per  cent  of  the  people 
I  onnv«rt«d,  human  sacrificca  «ro  not  discontinued,  ubile  the  native  Cltristian  adheteuts 
1  laat  y<«r  by  886." 
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the  Bacriiice.  Bought  and  sold,  kidnapped  and  forced  into  a  life_ 
of  prostitution  and  helpless  misery,  woman  is  indeed  among 
Chinese  an  object  of  pity  and  commiseration.  The  evidencea 
const-antly  before  our  eyes  in  our  own  country,  wherever  the 
Chinese  are  gathered  in  communities,  that  her  lot  here  is  in  no 
way  ameliorated,  nor  have  her  Christian  surroundings  so  far,  in 
any  perceptible  degree,  tended  to  work  her  elevation  or  emancipa- 
tion. It  is  a  work  that  must  first  be  successfully  begun  and  car- 
ried out  before  we  may  indulge  in  the  idle  dream  of  Chinese  con- 
version to  the  doctrines  of  Christianity.  It  is  another — if  not  the 
most  important — factor  in  the  Chinese  problem  which  we  are  called 
upon  to  solve,  in  so  far  as  the  Chinese  who  are  to  remain  among 
us  are  concerned,  and  adds  perhaps  the  most  serious  complexity 
to  the  puzzle. 

The  children  bom  upon  our  soil  so  far  are  in  the  main  illegiti- 
mate, and  iu  all  cases  are,  by  the  very  nature  of  their  surround- 
ings, barred  out  from  possible  educati^  in  common  with  the 
children  of  our  population  in  general.  There  can  therefore  be  no 
common  school  system  which  in  its  proper  sense  can  be  made 
applicable  to  them.  What  then  occurs  ?  Either  they  must  be  de- 
barred from  being  educated  at  the  public  expense,  or  a  school  sys- 
tem must  1>e  de\'ised  for  their  own  separate  teaching.  In  the  lat- 
ter case  there  will  no  longer  be  a  cxymmon  school  system,  but  a 
line  of  do^  distinction  will  at  once  be  drawn,  and  the  virtual  in- 
trotluction  of  the  caste  pjstem  will  begin.  Will  not  this  even 
build  higher  still  the  barrier  between  Christianity  and  idolatry, 
and  will  not  the  way  of  conversion  be  made  still  more  difficult 
than  before  ? 

It  has  been  truly  said  of  the  Chinese  as  they  exist  in  the  San 
Francisco  colony  that  "  they  are  not  only  not  amenable  to  law,  but 
they  are  governed  by  secret  tribunals  unrecognized  and  unauthor- 
ized by  law."  These  tribunals  "  levy  taxes,  command  masses  of  men^ 
intimidate  interpreters  and  witnesses,  enforce  perjury,  regulate 
trade,  punish  the  refractory,  remove  witnesses  beyond  the  rcjich 
of  the  courts,  control  liberty  of  action,  and  prevent  the  return  of 
Chinese  to  their  homo  in  China  without  their  consent."  And  this 
system  grows  out  of  the  inherent  quality  of  the  Chinese  mind.  It 
is  part  and  parcel  of  their  natures  to  be  their  own  masters,  to  ac- 
knowledge no  law  or  rule  of  action  not  of  their  own  making.  It 
is  this  quality  of  mind,  this  ancestral  inheritance,  that  must  be 
eradicated  Hx^f ore  the  Chinese  can  1  to  Qtand 

upon  an  e<)'!     ^  ■    the  law  with  other  Amci  tizens.    It 

adds  another  to  the  many  complications  of  the  Chinese  {irobloiu 
which  i    ■  'V       rind  as  it  '       '  '  "      ,»- 

ural  pi  bo  broil'  o 

alow  evolutionary  process  through  successive  goneratious,  it  bo- 
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comes  possibly  tho  most  serious  complication  of  all.    But  literally 

lese  complications  are  endless,  and  do  uot  admit  of  further  elal> 

>ratiou  in  this  paper.    They  suggest  the  conclusion  that  the  Chi- 

question,  whether  exclusion  excludes  or  uot,  is  so  far  from 

finally  disposed  of,  that  it  is  now   assuming  its  gravest 

^Aad  most  important  aspect.    Wliile  we  may  well  wish  that  the 

Chinaman  might  have  been  permitted  to  remain  at  home  to  enjoy 

is  opium  cum  dignitafe,  yet  regrets  on  this  point  are  worse  thaa, 

tseless,  and  the  question  now  is,  that,  having  him,  like  the  poor, , 

Iways  with  us,  what  shall  we  do  with  him  ? 


i^ 


GOVERNMENTAL  AID  TO  INJUSTICE. 

Bt  GEOHGE  M.  WALLACE. 

PLACED  in  a  world  in  common,  with  every  degree  of  fintincial 
ability,  positive  and  negative,  we  are  all  spurred  on  by  com- 
mon necessity,  by  common  desire  to  escape  hunger,  cold,  disease, 
and  death.  To  this  end  we  enter  the  business  arena  and  struggle 
f  "  1(1,  each  oflFering  fur  sale  something  he  has  himself  pro- 
li  II  return  for  like  offerings  from  others.    In  this  arena  we 

find  the  successful  business  man  offering  for  sale  a  hundred  tons 
of  steel  rails;  beside  him  is  a  slender  girl  offering  for  sale  the 
labor  of  her  hands  for  ten  hours.  Tlie  commodity  offered  by  each, 
by  each  has  been  produced :  the  business  man's  from  a  hundred 
rtons  of  coal  burned  beneath  a  dozen  boilers,  perhaps ;  the  young 
irl's,  worke<i  up  in  a  physiological  laboratory,  comes  from  a 
night's  rest,  a  morning  and  midday  repast. 

So  long  as  each  has  produced  his  and  her  own  offering,  and  is 
allowed  to  enjoy  to  the  full  the  fruits  of  his  and  her  own  effort, 
no  one  shall  say  him  uay  if  the  business  man  offsets  the  muscular 
energy  of  the  young  girl  by  a  thousand  or  by  ten  thousand  fold. 
Neither  economics  nor  morals  shall  stint  or  limit  the  business 
n's  returns  so  long  as  legitimate  business  methods  alone  are 
ered  to,  so  long  simply  as  business  men  are  content  to  take 
hat  they  have  produced,  and  leave  to  others  their  own  produc- 
onfl.  In  a  purely  democratic  country  each  should  enjoy  all  the 
om  which  is  consistent  with  a  like  amount  of  freedom  in 
hers,  and  each  should  lie  given  full  right  to  the  enjoyment  of 
e  fniita  of  his  own  effort.  Tlie  maintenance  of  this  status  is  the 
function  and  only  justification  of  government.  Just  as 
r  '  '  •>,  or  science  and  religion,  are  best  separated,  so 
]'  iuess  should  bo  divorced.    The  latter,  depending' 

on  tlio  natural  resources  of  a  country,  should  not  be  made  to  flue- 
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tuate  with  every  breath,  of  public  opinion,  the  miHlium  on  which 
politics  depends ;  wliile  for  government  to  stop  into  the  business 
arena  and  assist  one  pai'ty  or  the  other  is  as  immoral,  financially^ 
as  for  the  umpire  of  a  ball-game  to  play  upon  one  side  or  the  other 
by  partial  decisions. 

In  1887  steel  rails  were  selling  in  the  markets  of  the  world  for 
twenty  dollars  per  ton.  Like  a  wall  around  the  United  States, 
there  was  a  protective  duty  of  seventeen  dollars,  and  steel  rails 
were  selling  within  this  country  at  thirty-seven  dollars  per  ton. 
Protection  removed  foreign  competition,  a  trust  removed  domestic 
competition,  and  the  two  carried  prices  to  the  very  limit.  Here 
the  business  men  of  Pittsburg  had  gone  out  of  the  purely  business 
arena — they  had  stopped  into  politics,  had  got  the  United  States 
Gk)vernment  into  their  business  as  a  business  factor,  and,  securing 
to  themselves  the  surrender  of  a  part  of  its  taxing  power,  they  had 
government,  which  is  only  just  when  impartial,  playing  on  their 
side. 

Now  note,  the  business  man  by  government  partiality  gets  thirty- 
seven  dollars  per  ton  where  otherwise,  or  in  the  markets  of  the 
world,  he-  could  only  get  twenty.  He  has  a  rise  in  price  on  steel 
rails  of  seventeen  dollars  per  ton.  The  young  girl  has  worked  a 
day  and  got  a  dollar ;  she  wants  ten  yards  of  calico,  and  goes 
to  a  store  and  gets  it  at  ten  cents  a  yard,  and  pays  the  dollar  her 
day  had  produced.  The  store-keeper  would  have  charged  only 
nine  cents  a  yaitl  l)ut  for  extra  freight  he  had  to  pay ;  the  raUroad 
charged  extm  freight  because  of  the  increased  cost  of  its  steel 
rails.  In  other  words,  when,  by  government  interference  on  bo- 
half  of  the  business  man,  the  price  of  steel  rails  was  carried  from 
twenty  to  thirty-seven  dollars  per  ton,  the  railroad  got  it  back  by 
increased  freights  and  the  merchant  by  incretvsetl  price*.  The 
young  girl  got  it  back  from  nowhere ;  her  ten  cents  was  passed 
over  to  the  merchant,  who  passed  it  over  to  the  railroad,  which 
passed  it  over  to  the  business  man. 

Government,  which  can  produce  nothing,  has  wrought  a  dif« 
ferent  distribution  of  wealth  ;  the  business  man  gets  all  he  earns 
as  before,  but  al*?  gets  one  tenth  of  the  earnings  of  the  young 
girL  Government  is  no  longer  just,  because  no  longer  impartial ; 
the  girl  is  no  longer  free,  because  i  '11 

the  fruits  of  her  own  labor.    Tenci         ^  _  'a 

a  hundred  thotinand  persons,  mado  up  of  young  girls,  boys,  babiee^ 
sick  and  old  folks,  and  the  poor  generally^for  ti  ■  an  alwajw 
be  landed  aix)n  the  poor  at  last — make  ten   :  l  doUaa, 

That  ten  conta  to  the  young  girl  was  blood-money ;  slio  will  bo  1 
weU  clothed,  less  well  nourished,  and,  taken  from  supplies  uli 
scant,  it  may  mean  banger,  cold,  and  even  deatli  to  her.    To  the 
bosineas  man  it  may  mean  a  cigar,  or  a  stick  of  chvwin^-^am  for 
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his  child,  or,  put  with  other  forced  contributions,  the  total  may' 
take  his  daughter  to  Europe  for  a  pleasure-trip. 

Hero  is  one  of  our  great  cai)tain8  of  industry,  assisted  by  ac- 
cumulated f'apitiil  and  corporate  franchises  as  well  as  the  ability 
rhich  makes  him  a  captaiu  of  industry,  competing  in  the  indus- 
al  arena  for  the  necessaries  and  good  things  of  life  with  a  frail 
girl  who  has  only  a  one-girl  power  to  depend  on,  and  of  the  two 
,e  it  is  we  find  a«kiiig  government  aid,  and  aid  to  do  what  ?  Why, 
take  away  to  himself  all  his  own  and  a  part  as  well  of  the  poor 
girl's  earnings. 

This  in  what  ought  to  be  the  manliest  country  in  the  world,  on 
the  piart  of  that  section  of  our  manliood  best  fitted  by  nature  for 
e  financial  struggle  for  bread,  and  aimed  by  these  financial 
giants  at  the  weakest  section  of  the  community.  We  may  talk 
about  the  ferocity  of  the  Northmen  tossing  up  babies  and  catch- 
g  them  on  their  spears,  or  about  atrocities  practiced  in  Russia 
fe^y ;  we  may  imagine  a  Sullivan  calling  for  steel  knuckles  with 
to  encounter  a  soven-year-old  boy ;  but  we  can  not  believe 
at  American  manhood  will  not  some  time  rise  above  the  unpar- 
gilod  meanness  of  the  protective  tariff. 
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JSRAELITE  AND  INDIAN:  A  PARALLEL  IN  PLANE3 

OF  CULTURE.* 

Bt  6AERICK  MALLEBY. 
IL 

PARALLEL  MYTHS.— The  early  religious  opinions  and  prac- 
tices of  all  peoples  appear  in  myth  and  by  myths  are  ex- 
plained. When  a  religion  has  endured  among  a  people  for  a  long 
4ime  after  the  use  of  writing  has  become  general,  its  myths  are 
llected  and  collated  and  formed  into  a  system.  This  system 
merates  dogmas  which  require  support  from  glosses  on  the  text 
4)f  the  original  myths  ;  indeed,  these  texts  are  often  buried  under 
a  mass  of  homilies  and  predications,  or,  when  still  used  in.  their 
parity,  are  interpreted  ad  libitum.  Such  is  the  history  of  the 
myths  and  the  religion  of  Israel. 

The  Indians  have  myths  and  legends  which  explain  their  re- 
ligioi:  ■  I>  )ns  and  practices ;  but,  as  they  did  not  acquire  the  art 
of  in  itey  did  not  formulate  articles  of  faith.    Their  beliefs 

must  be  ascertained,  therefore,  by  the  collection  and  study  of  the 
myths  themselves  as  now  reduced  to  writing  and  translated.    The 

*  JUdttaa  of  the  Ylcc-Procidcnt  of  ibc  American  Association  for  the  Advancement  of 
Bcctioa  H,  Authropologr,  delivered  at  the  Toronto  meeting,  August,  1880. 
IS 
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comparison  of  the  mj^hs  of  the  Indians  \rith  the  myths  of  the 
Israelites  displays  striking  similarity  and  exhibits  more  cleariy 
than  a  mere  statement  of  di^ctrines  the  likeness  of  the  religions  of 
the  two  peoples.  The  likeness  of  the  two  collections  of  mytlis  to 
one  another,  and  their  comparison  with  similar  collections  from 
other  peoples,  indicates  that  when  the  same  events  are  represent- 
ed as  occurring  everywhere,  they  really  occurred  nowhere,  hut 
were  the  mental  conceptions  of  men  in  the  same  stage  of  intel- 
lectual culture. 

It  is  not  necessary  to  mention  deluge  legends  common  in  all 
countries  where  inundations  have  occurred,  and  only  a  general 
interest  attaches  to  the  mythical  culture  hero.  He  was  somo* 
times  an  inspired  man,  and  sometimes  a  benevolent  god  in  shape 
of  man,  but  in  his  more  archaic  forms  he  was  a  beast  with  human 
metamorphoses.  He  taught  all  that  is  known  of  hunting,  fishing, 
the  properties  of  plants,  picture-writing,  and  indeed  of  every  art, 
and  founded  institutions  and  established  religions.  After  bis 
achievements  he  generally  disappeared  with  mystery,  his  actual 
death  being  seldom  established,  leaving  a  hope  of  his  return  as  s 
triumphant  benefactor.  The  legends  relating  to  Micbabo,  los- 
keha,  Hiawatha,  and  Manabosho  will  occur  to  all  special  students 
as  showing  their  analogues  in  the  biography  of  Moses.  But  the 
point  of  peculiar  interest  is  that  the  myths  referred  to  are  not 
only  similar  generically,  but  that  they  are  strikingly  identical  in 
their  minute  details  with  those  of  the  Israelites.  A  few  of  them 
will  be  noticed. 

It  will  be  understood  that  in  all  instances  presented  scrupulous 
oaro  has  been  taken  to  eliminate  European  influence  and  to  obtain 
assurance  of  the  aboriginal  and  ancient  origin  of  the  legends. 

An  Ojibwa  tradition  tells  the  adventures  of  eight,  ten,  and 
sometimes  twelve  brothers,  the  youngest  of  whom  is  the  wisest 
and  the  most  beloved  of  their  father  and  especially  favored  by  the 
high  powers.  Hedelivershisbrothers  from  many  difficuTi '  '  "rh 
wore  brought  about  by  their  folly  and  di9obe<lience.   Pai  !y, 

ho  supplies  them  with  com.  A  variant  statue  of  Lot's  wife  who, 
after  escaping  from  the  destruction  of  her  village,  was  turned  into 
stone  instead  of  salt,  is  still  shown  near  the  Mississippi  River. 
The  Chahta  have  an  elaborate  story  of  their  migrations  in  which 
they  were  guided  by  a  pole  leaning  in  the  direction  which  thoy 
shonld  take,  and  remaining  vortical  at  each  place  whore  thoy 
should  encamp.    A  still  closer  resemblance  to  the  guid;i  ■  he 

Israelites  in  the  desert  by  a  pillar  of  fire  is  found  in  the  i,„,  ...ary 
migrations  of  the  Tusiayan,  when  indication  was  made  by  the 
movement  and    "  "     star.   The  Pai  V  -  tainod 

in  a  great  mar <  desert  by  water  noally 

filled  the  magio  cup  given  to  the  Sokus  Waiunats  in  a  dreamj 
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until  all  were  satisfied;  and  a  similarly  miraculous  supply  of  fc 

the  starring  multitude  is  reported  by  the  same  people.    In  the' 
genesis  myth  of  the  Tusayan,  the  culture-hero  was  enabled  to  pass 
dry  shod  through  lakes  and  rivers  by  throwing  a  staff  upon  the 
•waters,  which  were  at  once  divided  as  by  walls. 

Among  the  Ojibwa  traditions  there  is  a  variant  of  the  concep- 

ition  that  man  could  not  look  upon  the  form  of  a  divine  being  and 

live.    According  to  these  traditions  the  divine  beings  were  obliged 

to  wear  veils,  and  when  one  of  them  unintentionally  let  his  eyes 

pfall  upon  the  form  of  a  man  the  man  fell  dead  as  if  struck  by 

lightning. 

The  Mid^wiwin  rite  was  granted  to  the  Ojibwa  at  a  time  oi 
.g^reat  trouble,  through  the  intercession  of  Minabozho,  their  imi- ' 
Tersal  unclojand  at  the  same  time  rules  of  life  were  given  to  them, 
which  are  still  represented  in  hieroglyphics  on  birch-bark.  They 
have  a  resemblance  in  motive  to  the  Biblical  legends  and  lawe 
At  the  time  of  a  great  pestilence,  which  came  "  when  the  eartl 
waa  new,"  the  Ojibwa  were  saved  by  one  of  their  number  to  whom 
a  spirit,  in  the  shape  of  a  serpent,  revealed  a  root  which  to  this 
day  they  name  the  "  snake-root,"  and  songs  and  rites  pertaining 
to  the  serpent  are  incorporated  in  the  Middwiwin. 

Mr.  W.  W.  Warren,  in  his  "History  of  the  Ojibwa  Nation," 
tolls  that  he  sometimes  translated  parts  of  Bible  history  to  the 
old  Ojibwa  men,  and  their  expression  invariably  was,  "The  be 
must  be  true,  for  our  ancestors  have  told  us  similar  stories  generafl 
tion  after  generation  since  the  earth  was  new."  Only  last  year  a 
well-informed  representative  in  Washington  of  the  Muskoki  an- 
swered questions  about  the  myths  and  legends  of  his  people  by 
the  simple  remark:  "They  are  all  in  the  Old  Testament.  Read 
them  there,  without  the  trouble  of  taking  them  down  from  our 
people." 

Socioi-OOY.— The  golden  ago  of  the  Israelites,  as  recorded  in 
the  Old  Testament  according  to  modified  trailition,  was  the  age_ 
ending  with  the  Judges.  The  jieople  lived  in  a  state  nearest 
their  ideal  under  a  supposed  theocracy,  wbich  really  was  not  in- 
stituted until  the  days  of  Ezra  and  Nehemiah.  The  exploits  of 
Gideon,  Jephthah,  and  Samson  are  pictures  of  antiquity  equal  in 
'  ur  and  like  in  import  to  those  of  the  Homeric  heroes.  If 
i  :  luns  could  have  written  about  their  own  past,  they  would 

have  portrayed  a  similar  golden  age,  which,  indeed,  is  mirrored  in 
their  tnvditions  and  myths. 

But  it  must  always  be  borne  in  mind  that  the  Indians  were  not 
nomads,  and  wore  never  in  the  true  pastoral  stage ;  hence  their 
taJee  of  the  good  old  times  were  more  archaic  than  those  presented 
to  us  in  the  Israelite  records. 

Nomadic  life  requires  the  possession  of  either  domesticated 
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animals  for  Bustenancd  or  of  bunlen-bearing  animals  by  wbc 
aid  fresh  game  areas  may  bo  readily  occupie<l.     Th»3  i       '      n! 
nomads — e.  g.,  the  Arabs — have  possessed  both  kiuds  <■'.  is. 

The  Indians  had  neither.  The  large  majority  of  the  historic  In- 
dians never  saw  a  horse  until  centuries  after  the  Columbian  dis- 
covery. The  Dakota,  Comanche,  and  some  other  tribes  iKVAme 
nomads  adventitiously,  and  ouly  after  the  introduction  of  the 
horse  by  Europeans.  The  means  of  subsistence  of  those  tribes  in 
a  nomadic  life  vfere  afterward  increased  by  their  obtaining  fire- 
arms. 

The  pastoral  stage  also  depended  upon  the  possession  of  some 
of  the  animals  mentioned.  It  expedited  the  transition  of  the  Is- 
raelites from  savagery  to  barbarism,  but  it  was  not  experienced  by 
the  Indians.  Therefore,  siipj>osiiig  that  the  two  jwoples  were  at 
one  time  equally  advanced  in  culture,  it  might  well  have  required 
three  thousand  years  longer  for  the  Indians  to  reach  the  stage  in 
which  they  were  discovered  than  for  the  Israelites  to  atUiin  to  the 
culture  shown  in  the  days  of  the  Judges, 

At  the  time  taken  for  proper  compari.<3on  between  the  two 
peoples,  which  has  before  been  designated,  both  were  living  under 
the  clan  or  totemic  system,  which  was  formerly  called  the  gentile 
system. 

A  clan  is  a  body  of  kindred  in  which  kinship  is  established  by 
laws  now  long  disused,  and  so  strange  to  our  present  ideas  as  to  be 
comprehended  with  difficulty.  Some  of  the  more  salient  features 
of  the  system  appear  in  the  division  of  the  people  into  tribes 
which  are  interpermeated  by  clans,  with  special  rules  of  govern- 
ment, adoption,  punishment,  protection,  property,  and  marruige. 

The  totemic  stage  was  first  intelligently  notice<l  among  the 
aborigines  of  America  and  Australia,  and  tj-pical  representations 
of  it  are  still  found  among  them.  In  Australia  it  is  called  fco- 
bong.  An  animal  or  a  plant,  or  sometimes  a  heavenly  body,  is 
connected  with  all  persons  of  a  certain  stock,  who  believe  that  it 
is  their  totem,  their  protecting  daimon.  They  regard  themselves 
aa  descendants  of  the  totem,  and  they  bear  its  name.  Th««  lino 
of  descent  is  normally  female.  When  a  clan  becomes  dominant, 
its  t<jt,era  daimon  prevails  together  with  it,  and  commands  the 
worship  of  all  the  clans  or  tribes  in  the  group,  the  daimoms  of 
other  clans  and  tribes  becoming  subordinate. 

The  clan  system,  lately  found  in  actual  force  in  two  large  gofv 
graphic  divisions  of  the  world,  has  preserved  a  clew  to  the  moldt»red 
maze  of  man's  early  institutions.  What  is  now  known  of  tho 
clans,  tribes,  and  league  rjf  tho  Iroquois  explains  what  was  for- 
merly mystical  about  the  tribes  of  Israel. 

Each  clan  or  tribe  took  as  a  badge  or  objective  totem  the 
representation  of  the  totemic  daimon  from  which  it  was  named. 
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It  ■was  generally  an  animal — e.  g.,  an  eagle,  a  panther,  a  bufEalo, 
a  bear,  a  deer,  a  raccoon,  a  tortoise,  a  snake,  or  a  fish,  but  some- 
f  ne  of  the  winds,  a  celestial  body,  or  other  impressive 

<.   _         !■  phenomenon. 

The  Israelites  had  such  badges  or  totems  which  have  been 
called  standards.  The  blessings  of  Jacob  and  of  Moses,  which 
ention  several  of  them,  were  not  merely  metaphoric.  In  the 
of  Jacob,  Judah  is  named  as  a  lion,  Issachar  as  an  ass,  Daa 
ft  serpent,  Naphtali  as  a  hind,  Benjamin  as  a  wolf,  Joseph  as 
ugh.  In  that  of  Moses,  four  such  names  occur — Ephraim  as 
Tjullock,  Manassoh  as  a  bison.  Gad  as  a  lion,  and  Dan  as  a  lion's 
From  all  the  evidence  on  the  subject  there  is  reason  to 
lieve  that  these  were  the  leading  totems  in  the  tribes  mentioned, 
nd  the  discrepancies  in  the  lists  may  bo  accounted  for  by  the 
that  the  head  clans  in  some  tribes  had  changed  in  the  in- 
terval 

David  seems  to  have  belonged  to  the  serpent  stock.  The  most 
prominent  among  his  ancestors  bore  a  serpent  name.  Some  pas- 
[tnges  in  his  life  show  his  connection  with  a  serpent  totem. 

Critics  have  doubted  whether  Moses  was  as  much  opposed  to 
idolatry  as  is  asserted  in  the  records,  for  a  brazen  serpent,  perhaps 
ftn  ancient  idol  of  Jahveh,  said  to  have  been  set  up  by  him,  was 
'In  existence  until  the  reign  of  Hezekiah,  who  broke  it  into  pieces. 
True,  it  may  have  been  an  idol  of  Jahveh,  or  perhaps  it  was  wor- 
iped  as  a  teraph  ;  but  it  may  have  been  simply  a  totem.  The 
up  of  the  brazen  serpent  by  Moses  in  the  wilderness  may 
be  more  consistently  explained  by  toteuiism  than  by  idolatry  in 
usual  sense. 

Oovemnwnt. — The  Israelites  in  their  normal  condition  were 
governed  by  a  number  of  their  elders  who  were  presumed  to 
have  the  greatest  wisdom  and  experience.  Special  powers  were 
conferred  in  emergencies  upon  one  man  and  were  intended  to  be 
f  short  duration,  but  while  they  lasted  they  wore  dictatorial, 
he  judges  were  despots  without  a  standing  army  or  an  organ- 
ized government.  Their  selection  was  due  neither  to  inheri- 
nce,  to  suffrage,  nor  to  violence,  but  to  personal  superiority  in 
itrength,  wisdom,  and  courage.  The  usual  result  was,  that  the 
power  gained  by  a  ruler  was  held  during  his  life,  and  it  was  some- 
times contended  for  by  one  of  his  sons  with  temjiorary  8uc<;eeak 
The  government  of  the  Indians  was  substantially  the  same. 

The  alliance  of  the  tribes  was  loose.    They  seldom  hesitated  to 
ako  war  upon  one  another.    Even  after  nationality  hatl  been 
tiatcMl,  the  gjenius  of  David  and  the  magrnificence  of  Solomon 
not  permanently  weld  thom  together ;  and  doubtless  without 
tor  and  cohesive  establishment  of  Jahvism  they  would  have 
if  lea,  though  perhaps  but  temporarily,  fallen  back  into  an  incoher- 
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ent  state.  The  Indiana  did  not  gain  such  a  conservative  bond, 
and  the  alliances  of  their  tribes  were  more  loose  and  transient 

The  characteristics  of  the  Israelite  and  of  the  liidian,  as  of  the 
Homeric  Acha>ana  and  of  the  extant  Bedouins,  were  predatory. 
The  tribe  and  its  clans,  with  their  occasional  allies,  went  forth 
against  the  rest  of  the  world. 

In  the  investigation  of  totemism  among  the  Israelites  it  is  im- 
portant to  observe  its  continued  existence  in  Arabia,  because  the 
state  of  society  there  still  remains  more  primitive  than  that  preva- 
lent in  the  land  of  Israel  even  at  the  time  of  imposing  antiquity 
when  the  Old  Testament  was  written, 

A  largo  number  of  tribes  having  animal  names  are  still  found 
among  the  Arabs.  Some  of  these  tribal  names  are  Lion,  Wolf, 
Ibex,  She-fox,  Dog,  Bull,  Ass,  Hyena,  and  Lizard.  The  origin  of 
all  these  names  is  referred  by  the  people  to  an  ancestor  who  bore 
the  tribal  or  gentile  name.  The  animal  names  given  in  the  tribal 
genealogies  are  also  often  found  belonging  t<j  sub-tribes,  the  same 
animal  name  sometimes  «x;curring  in  subdiviwons  of  different 
tribes.    These  particulars  correspond  with  the  Indian  clan  system. 

The  tribes  of  the  southern  and  eastern  parts  of  Canaan  had 
affinities  both  to  Israel  and  to  the  Arabs.  The  Arab  princes  of 
Midian  were  The  Raven  and  The  Wolf — heads  of  tribes  of  the 
same  names.  More  than  one  third  of  the  Horites,  the  descendants 
of  Seir  the  He-goat,  boar  animal  names;  so  do  the  clans  of  the 
Edomites.  The  real  name  of  Moses's  father-in-law  is  in  dispute, 
but  he  had  some  connection  with  the  Kenites.  The  list  in  Gene- 
sis xxxvi  is  a  count  of  tribal  or  local  divisions  and  not  a  literal 
genealogy.  It  is  full  of  animal  names.  The  Antelope  stock  was 
divided  over  the  nation  in  a  way  only  to  be  explained  on  the  to- 
tomic  and  not  on  a  genealogic  system.  The  same  names  of  totem 
tribes  that  appear  in  Arabia,  reach  through  Edom,  Midian,  and 
Moab  into  Canaan,  where  they  show  local  distribution,  which  is 
intfjlligible  only  on  the  assumption  that  the  totenji  i  pre- 

vailed there  also  when  the  first  books  of  the  Old  Ti  ;.  were 

written. 

Prof.  RobfTlson  Smith  gives  a  select  list  of  about  thirty  per- 
sons and  towns  in  |X)int,  bearing  names  derived  from  animals  and 
plants.  Dr.  Joseph  Jacobs  has  expanded  that  list  into  a  hundred 
and  sixty  s\ich  names,  though  he  considers  their  importance  to  Iju 
lessened  by  the  frequency  of  such  names  in  England,  forgetting, 
appai-ently,  that  the  clan  system  also  existed  aniong  the  ancestors 
of  the  English  people. 

The  twenty-sixth  chapter  of  Numbers  gives  the  dana  of  the 
Israelite  tribes.    Altogether  seventy-two  clans  :■  ^d 

of  these  ftt  least  ten  occur  in  two  tribes,  among  ^^  .  i  les 

or  Wild  Asa  clun,  found  both  in  Qad  and  in  Benjamin,  should  bo 
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noted.  Other  clans  also  have  animal  names :  the  Shillimites  or 
Fox  clan,  of  Naphtali ;  the  Shuhamitea  or  Serpent  clan,  of  Benja- 
min ;  the  Bachritea  or  Camel  clan,  of  Ephraim  and  Benjamin ;  the 
Elonitos  or  Oak  clan,  of  Zebulon ;  the  Tolaites  or  Worm  clan,  of 
Iissachar  ;  and  the  Arelets  or  Lion  clan,  of  Gad. 

A  special  suggestion  comes  from  the  tribe  of  Simeon.  In  the 
blesising  of  Jacob,  Simeon  is  coupled  with  Levi  as  a  tribe  scat- 
tered in  Israel.  Some  Simeonites  lived  in  the  south  of  the  ten*i- 
tory  of  Judah,  but  they  do  not  appear  there  as  an  independent 
local  tribe.  It  would  seem  that  Simeon  remained  as  a  divided 
stock,  having  representatives  through  the  female  line  in  the  dif- 
ferent local  groups.  When  the  old  system  was  transformed, 
Simeon  lost  imjwrtance  and  ultimately  dropped  from  the  list  of 
tribes.  The  name  of  the  tribe  was  lost  but  not  the  people,  as 
has  been  noticed  also  in  careful  statistical  examination  of  the 
Indians. 

The  tribe  of  Judah  received  the  powerful  accession  of  the  Dog 
tribe,  the  Calebites  (to  be  again  mentioned),  among  whom  there 
were  many  animal  names. 

In  ^new  of  the  above,  and  the  additional  fact  that  the  early 
Israelites  freely  intermarried  with  the  surrounding  nations,  it 
becomes  highly  probable  that  the  totemic  system  of  those  neigh- 
bore  oxiatod  in  all  Israel,  as  was  obviously  the  case  in  Judah, 

Punishment. — In  the  stage  of  barbarism  man  belongs  not  to 
himself,  but  to  his  clan  and  tribe.  In  civilization  crime  is  the  act 
of  an  individual  for  which  he  is  responsible  to  the  whole  commu- 
nity, and  there  can  be  no  crime  without  a  malicious  intent.  In 
the  totemic  stage  the  clan  was  responsible  to  all  its  members  and 
to  all  other  clans  for  the  offense  of  any  of  its  own  members,  and 
the  act  itself,  not  its  intent,  constituted  the  offense.  Hence  the 
rules  respecting  obedience,  punishment,  and  protection  differ  from 
those  of  civilized  man. 

Punishments  among  the  Indians  were  chiefly  death  or  expul- 
sion from  the  tribe — the  latter,  from  the  unprotected  state  of  the 
offender,  being  tantamount  to  death.  The  code  consisted  in  the 
application  of  the  lex  talionis.  The  vengeance  of  blood  for  homi- 
cide was  exacted  as  a  clan  duty.  It  was  executed  by  the  clan  of 
the  person  killed,  generally  by  the  nearest  of  clan  kinship>  and  it 
was  required  even  if  the  death  were  by  accident,  unless  the  kill- 
ing was  condoned  by  payment.  Among  the  Israelites  the  lex  ta- 
lionis was  likewise  the  fundamental  law,  and  the  duty  of  blood 
Tovenge  also  devolved  on  the  kin  by  the  mother's  side — i.  e.,  the 
kindred  according  to  the  normal  clan  system. 

Saneinary.—'V\iQ  doctrine  that  no  crime  could  be  individual, 
but  might  be  committed  against  a  clan  by  a  clan  through  one  of 
Ita  members,  rendered  it  necessary  to  have  some  si^ecial  provision 


to  restrict  vengeance  and  maintain  peace.  Hence  the  right  of 
sanctuary,  which  appeared  later  as  a  prerogative  of  religion,  was 
in  its  origin  sociologic. 

The  avenger  of  blood  among  the  Indians  generally  had  the 
right  to  slay  the  criminal  if  found  within  a  specified  time,  for  in- 
stance, two  days  after  the  act ;  but  if  he  should  escape  beyond  such 
period,  the  avenger  could  no  longer  pnrsue,  and  was  himself  liable 
if  he  should  peraevere.  The  clan  or  clans  concerned  interferetl  at 
that  stage  in  prescribed  modes.  Among  some  tribes  localities 
(called  by  Adair  the  "  cities  of  refuge  ")  wore  designated,  in  which 
the  accused  could  remain  in  safety  until  the  general  settlement 
of  accounts  at  the  next  aiuiual  festival.  Compare  Numbers  xxxr, 
12 :  "  And  they  shall  be  with  you  cities  of  refuge  from  tho  r ; 

that  the  man-slayer  die  not,  iintil  he  stand  before  the  •  „  ,.;i- 
tion  in  judgment." 

The  functions  of  the  avenger  of  blood  are  only  referred  to  in 
the  Pentateuch,  but  were  well  known  in  ordinary  cases.  Tlie  law 
treats  of  tho  exceptional  circumstances  of  an  accidental  homicide. 
There  is  a  trace,  in  Deuteronomy  xxiii,  of  the  general  communal 
sanctuary  in  Israel.  It  enacts  that  any  town  or  village  shall  be 
an  asylum  for  an  escaped  slave.  In  Exodus  xxi,  tho  altar  (pre- 
sumably any  one  of  the  numerous  village  altars)  is  mentioned  &» 
a  refuge.  In  the  citiea  of  refuge  the  sanctuary  was  used  only  for 
tho  mitigation  of  the  revenge  of  blood. 

A  mode  of  bringing  to  notice  the  barbarian  stage  of  the  Israel- 
ites at  the  time  under  consideration  is  to  translate  into  English 
familiar  personal  names  from  tho  Old  Testament,  such  as  the 
Dog,  the  Dove,  tho  Hyena,  the  Lion's  Whelp,  tlie  Strong  Ass,  tho 
Adder,  and  tho  Running  Hind.  This  brings  into  immediate  con- 
nection the  English  translation  of  Indian  names,  such  as  Big 
Bear,  White  Buffalo,  Wolf,  Red  Cloud,  Black  Hawk,  Fox,  Crow, 
and  Turtle.  Such  Israelite  names  were  probably  of  Gentile 
origin,  tli.it  is,  from  the  clan  or  gens,  for  the  Israelites  were  surely 
Gentiles  in  the  true  sense,  although  later  they  abjured  the  chnrKC. 
But  individuals  among  them  may  also  have  adopted  sn'  "  s 

because  they  could  be  represente*!  objectively.    Sm-h  ei  is 

made  by  some  Indians  apart,  from  their  totemic  designation.  In- 
dians possess  vt>ry  few  names  th&t  can  not  be  represented  in  picto- 
graplis ;  and  tho  very  large  topic  of  tattooing  is  ct>nnected  with 
this  device  ant(X^e<leiit  to  writing.  Tho  compilers  of  the  Old  Tes- 
tament probably  desired  to  break  down  a  former  practice,  as  is 
shown  in  Leviticus  xix,  28:  "Ye  shall  not  print  any  marks  upon 
you."    And  there  are  other  similar  indications. 

Adopiion.— Tho  early  history  after  tho  exodus  phows  many 
cases  of  adoption  from  among  the  neighboring  tril>e«  in  wliich 
tho  capUvo  or  tho  stranger  adoptod  becsmo  a  xueuiboir  of  oue  of 
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the  clans.  This  "was  an  essential  part  of  the  totemic  system  as  is 
oticed  tiniversally  among  the  Indians.  Without  membership  in 
clan  there  could  be  no  status  in  the  tribe. 

Caleb  is  first  known  a.s  the  son  of  Jephunneh,  the  Kenezite. 
Ifert  h«-  as  a  chief  of  the  tribe  of  Judah;  finally,  in  the 

Ijook  of  ^.  _-  -  -  les,  his  foreign  descent  is  lost.  He  becomes  Caleb, 
the  son  of  Hezron,  the  son  of  Judah.  This  is  an  instance  of  adop- 
tion and  is  not  contratlictory.    He  is  first  described  iu  accordance 

th  his  actual  descent,  but  when  adopted  with  his  family  and 
liollowers,  who  probably  formed  a  sub-clan,  he  would  be  called  by 
the  name  of  the  family  that  adopted  him. 

The  whole  population  of  the  country  which,  according  to  Deu- 
teronomy, was  doomed  to  be  exterminated,  slowly  became  amal- 
gamated uith  the  invaders.  In  this  way  alone  their  rapid  inci-easo 
can  be  accounted  for. 

The  doctrine  that  no  quarter  should  be  shown  to  the  enemyJ 
and  no  alliance  should  be  made  with  the  Goim  (a  word  meaning* 
the  "  nations,"  with  the  implication  of  "  heathen  ")  was  not  estab- 
lislie<l  until  the  late  prophetic  influence.  The  use  of  the  word 
Goim  dates  from  the  ninth  century  B.  c.  It  is  gratifying  to  be 
convinced  that  the  stories  of  the  wholesale  extermination  and 
cruel  outrages  injected  into  the  historical  narrative  were  after- 
thoughts intended  to  bo  examples  for  the  future,  and  that  they 
never  actually  occurred.  If  the  stories  are  true,  the  binitality  of 
the  Israelites  to  the  conquered  was  more  horrible  than  that  of  the 
Indians,  among  whom  captivity  was  tempere<l  by  adoption. 

An  interesting  custom  of  the  Indians  connected  both  with  the 
rite  of  sanctuary  and  that  of  adoption  is  that  called  by  English 
writers  **  running  the  gantlets"  When  captives  hail  successfully 
run  through  a  lino  of  tormentors  to  a  post  near  the  council-house, 
they  were  for  the  time  free  from  further  molestation.  In  the 
northeastern  tribes  this  was  in  the  nature  of  an  ordeal  to  test 
^  '  "  I'  or  not  the  captive  was  vigorous  and  brave  enough  to  be 
1  into  the  tribe ;  but  among  other  tribes  it  appears  in  a 
different  shape.  Any  enemy,  whether  a  captive  or  not,  could 
secure  immunity  from  present  danger  if  he  could  reach  a  central 
post,  or,  if  there  were  no  ^xtst.,  the  hut  of  the  chief.  A  similar 
custom  existed  among  the  Arikara,  who  kept  a  special  pipe  in  a 
**  bird-box-"  If  a  criminal  or  enemy  succeeded  in  smoking  the 
pipe  contained  in  the  box,  he  could  not  be  hurt.  This  corresponds 
with  Uie  safety  found  in  laying  hold  of  the  horns  of  tlie  Israelite 
Bltar. 

Land. — In  the  earlier  history  of  the  Israelites  there  could  bo 
dividual  property  in  land — it  belonged  to  the  clan,  as  it  did 
lOg  the  Indians.     After  arriving  at  sedentary  and  national  lift? 
tie  Israelites  found  it  expedient  to  permit  a  compromise  betwc 'u 


TEE  POPULAR  SCIENCE  MONTHLY. 


the  permanent  possession  of  land  by  tlie  clan  and  a  right  of  indi- 
vidual occupivncy  for  periods  sufficient  to  offer  a  proper  stimulus 
for  improvements.  This  was  done  by  the  institution  of  the  Sab- 
batical year  or  the  year  of  jubilee.  The  Indians,  not  having 
reached  the  true  sedentary  stage  (except  in  rare  instances),  were 
not  obliged  to  invent  that  device.  Thus  it  holds  true  among  both 
peoples  that  no  man  could  acquire  an  absolute  property  in  land. 
The  estate  was  not  in  him  but  in  his  clan. 

Forbidden  Food. — Tlie  Indians  long  observed  a  prohibition 
against  killing  or  eating  any  part  of  the  animal  connected  with 
their  totem.  For  instance,  most  of  the  southern  Indians  abstained 
from  killing  the  wolf ;  the  Navajo  do  not  kill  bears ;  the  Osage 
never  killed  the  beaver  until  the  skins  became  valuable  for  sale. 
Afterward  some  of  the  animals  previously  held  sacred  were 
killed ;  but  apologies  were  made  to  them  at  the  time,  and  in  al- 
most all  cases  a  particular  ceremony  was  observed  with  reguril 
to  certain  parts  of  those  animals  which  were  not  to  be  used  for  food 
on  the  principle  of  synecdoche,  the  temptation  to  use  the  food  being 
too  strong  to  pennit  entire  abstinence.  The  Cheroki  forbade  t 
use  of  the  tongues  of  the  doer  and  bear  for  food.  They  cut  th 
members  out  and  cast  them  into  the  fire  aacramentally.  A  prao- 
tice  reported  this  year  as  still  existing  among  the  Ojibwa  is  in 
point,  though  with  instructive  variation.  There  is  a  formal  re- 
striction against  members  of  the  bear  clan  eating  the  animal,  yet 
by  a  subdivision  within  the  same  clan  an  arrangement  is  made  so 
that  sub-clans  may  among  them  eat  the  whole  animah  "When  a 
bear  is  killed,  the  head  and  paws  are  oaten  by  those  who  form 
one  branch  of  the  bear  totem,  and  the  remainder  is  reserved  for 
the  others.  Other  Indians  have  invented  a  differentiation  in  which 
some  clansmen  may  eat  the  ham  and  not  the  shoulder  of  certain 
animals,  and  others  the  shoulder  and  not  the  ham. 

The  Egyptians  did  not  allow  the  eating  of  animals  that  boro 
wool.  This  prohibition  has  been  attributed  to  the  sacred  char- 
acter of  the  sphinx,  and  it  has  other  religious  connections.  It  is 
supposed  by  some  writers  that  the  legislation  of  Moses  with  refer- 
ence to  forbidden  food  was  aimed  to  antagonize  social  union  with 
the  Egyptians  by  prohibiting  to  the  Israelites  edibles  generally 
used  by  the  Egj'ptians,  and  vice  versd.  It  is  true  that  some  kinds 
of  food  forbidden  to  one  of  these  nations  wore  allowed  to  the  other, 
but  the  rule  was  not  general,  and  in  particular  the  abstinence  of 
both  j>0oples  from  swine  i»  inconsistent  with  the  h;  "s.    A 

more  conclusive  criticism  is  that  the  legislation  s  I'Pvted 

would  have  been  too  late  for  application.  The  Israelites  hud  left 
Egypt  bi'fore  even  the  alleged  time  of  its  promulgation. 

The  survival  of  totemism  may  bo  inferred  from  the  lists 
forbidden  food  in  Leviticus  xi  and  DeutertHiomy  xiv.    li 
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appear  that  about  the  time  of  the  exodus  the  Israelites  wore  or- 
ganizod  on  the  basis  of  families  or  clans  tracing  through  female 
lines,  and  named  Hezir  (swine),  Achbor  (mouse),  Aiah  (kite), 
Arod  (wild  ass),  Shaphan  (coney),  and  so  on.  Each  of  the  clans 
refrained  from  eating  the  totem  animal,  or  only  ate  it  sacrament- 
ally.  As  the  totemic  organization  declined,  the  origin  of  the 
abstinence  would  be  lost,  but  the  custom  lasted,  and  when  the 
legislation  was  codified  it  was  incoriwrated  in  the  code.  The 
hypothesis  would  explain  certain  anomalies  in  the  list — e.g., 
coney,  or  rock  badger,  for  which  no  other  explanation  deserving 
attention  has  been  given.  The  division  into  clean  and  unclean 
food  by  the  two  tests  of  cloven  foot  and  rumination  was  a  later 
Induction  from  the  animals  regardeil  as  tabu.  This  is  confirmed 
by  the  want  of  any  systemization  in  the  list  of  birds  given  in  Le- 
viticus. 

It  would  accord  with  other  examples  in  totemism  that  animal 
names  connected  with  the  animal  worship  before  mentioned  should 
be  adopted  by  clans,  and  by  individual  men  among  the  Israelites, 
There  is  some  evidence  that  men,  bearing  a  common  animal  stock 
name,  though  in  different  tribes  or  nations,  recognized  a  unity  of 
stock.  Our  most  definite  information  on  the  subject  is  derived 
from  Ezekiel  viii,  which  indicates  that  the  head  of  each  house 
acted  as  priest,  the  family  or  clan  images,  which  are  the  objects 
of  idolatry, being  those  of  "unclean"  reptiles  or  quadrupeds — Le., 
those  which  are  prohibited  from  use  as  food.  Although  the  whole 
jaference  of  Prof.  Smith  on  this  subject  is  not  admitted  by  Dr, 
Jacobs,  his  objection  is  to  the  survival,  not  to  the  early  existence, 
of  the  cult. 

No  satisfactory  explanation  of  the  Israelite  division  between 
clean  and  unclean  animals,  apart  from  that  afforded  by  the 
totemic  system,  has  hitherto  been  made.  No  rational  motive 
can  be  assigned  for  the  avoidance  of  certain  animals,  in  them- 
selves hygienically  good.  The  explanation  that  swine's  flesh  was 
liable  to  bring  disease,  and  therefore  was  prohibited  for  a  sanitary 
reason  only,  covers  but  a  small  part  of  the  subject  and  is  not  in 
it.<Jelf  satisfactory.  The  meat  of  the  hog  is,  in  fact,  as  wholesome 
in  Syria  as  it  is  in  Cincinnati,  and  the  discovery  of  trichinosis  had 
certainly  not  been  made  in  the  times  under  consideration.  The 
avoidance  of  all  meat,  indeed  of  all  food,  for  purposes  of  fasting 
and  producing  ecstasy,  is  in  a  different  category  and  has  already 
been  mentioned. 

Marriage. — The  laws  of  marriage  in  the  stage  of  barbarism 
are  intricate,  but  attention  may  be  directed  to  a  few  points  which 
stnmgly  di.stinguish  them  from  the  marriage  laws  of  civilization. 
Their  most  general  characteristic  is  the  regulation  of  marriage 
within  strict  limits  of  conventional  kinship. 


The  levirate,  named  from  the  word  Jevtr,  a  husband's  brother, 
is  in  brief  the  customary  right  and  obligation  combined  of  a 
brother — normally  the  eldest  surviving  brother — to  marry  tho 
widow  of  his  deceased  brother.  Prof.  E.  B.  Tylor  reports  that 
this  law  appears  among  one  hundred  and  twenty  peoples — i.  e., 
in  about  one  in  three  of  the  distinct  peoples  of  the  world.  It  was 
almost  universal  among  the  Indians,  sometimes  with  atlditional 
duties  and  privileges.  A  widow,  as  a  nile,  could  not  marry  any 
one  but  her  deceased  husband's  brother  except  on  his  refusing  to 
marry  her,  nor  until  after  a  long  time  of  mourning,  or  more  prop- 
erly of  ordeal,  after  which  she  could  bo  freed  from  the  Mm. 

In  several  tribes  marrying  an  elder  sister  gave  to  the  husband 
rights  over  all  tho  other  sisters  of  the  wife.  Sometimes  the  son- 
in-law,  especially  when  he  married  the  eldest  daughter,  became 
entitled  to  all  the  younger  sisters  of  his  wife  at  his  option.  Other 
men  could  not  take  them  except  with  his  formal  consent.  This 
right  of  the  son-in-law  to  all  the  unmarried  younger  sisters  some- 
times continued  after  the  death  of  the  first  wife.  Not  unfrequent- 
ly  a  man  married  a  widow  and  her  daughters  at  the  same  time. 

Among  the  Israelites  it  was  common  to  have  several  wives  of 
equal  status,  who  often  were  sisters.  A  widow  had  a  right  to  ap- 
peal to  her  brother-in-law,  or  some  member  of  lier  husband's  fam- 
ily, to  provide  her  with  a  second  husband,  and  an  evasion  of  the 
duty  in  personam  was  a  gross  offense.  Deuteronomy  xxv  shows 
the  degrading  terms  of  the  formality  by  which  alone  the  brother- 
in-law  could  be  freed  from  the  obligations  of  marriage  and  the 
widow  be  allowed  to  marry  another  man.  Judah  admitted  that 
Tamar's  conduct  was  perfectly  correct.  It  was  but  a  legitLmato 
extension  of  tho  levirate  law. 

There  is  tho  clear  statement  in  Leviticus  that  the  F  s 

and  the  Canaanites  formed  such  marriages  as  were  in  ac'      ■<-> 

with  the  totemic  Bystem,  but  which  were  mad©  incestuous  by  tho 
Ism(dito  law.  The  laws  of  incest  given  in  Leviticus  are  pnibably 
later  than  the  code  of  Deuteronomy,  in  which  the  prohilntion  is 
directed  against  marriage  by  a  man  with  his  father's  wife.  That 
precept  denounces  the  practice  in  Arabia  by  which  tho  son  inlio^ 
ited  his  father's  wife. 

In  the  framework  of  the  Deuteronoraio  code  there  were  tl 
incestuous  prohibitions,  viz..  father's  wife, sister, and  wife's mothe 
To  thoso  offenses  Ezekiel  adds  marriage  with  a  dftU)?ht,«ir-in-lnvr. 
Ac  'rophets,  all  thone  forms  of  '■  were 

pruLi.  iiem;  and  the  history  indicate    domo 

time  were  recojcnized  customs.     The  takiuK  in  marriage  of  a 

fatr  -■-  ■  ■-  -   "■  .■.',■•,■    ■■       -  -    II 

.        .  .  lie  line, it 

may  bo  noticed  that  the  children  of  .Nahor  by  Milkab  were  dls* 
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tinguishod  from  his  children  by  his  other  wives.  Rebekah's  de- 
scent is  practically  valued  as  descent  from  Milkah.and  the  family 
or  clan  connection  is  traced  entirely  through  Milkah  and  Sarak. 
Their  rulea  of  kinship  regarding  what  we  now  call  incest  are  part- 
ly indicated  by  the  following  instances :  Moses'  father  married  his 
father's  sister ;  Nahor  married  his  brothei^'s  daughter ;  Abraham 
married  Sarah,  the  daughter  of  his  father  but  not  of  his  mother. 
A  passage  in  Judges  relates  to  exogamy,  recording  that  Ibzan 

'tad  thirty  sons, and  also  thirty  daughters  whom  he  sent  abroad, 
and  took  thirty  daughters  from  abroad  for  his  sons.  But  exogamy 
could  not  b©  kept  up  after  the  Israelites  had  become  mainly  an 
agricultural  people,  and  in  the  times  of  the  kings  only  survivals 
of  it  remained. 

Mr.  John  Fenton,  in  "  Early  Hebrew  Life,"  makes  some  acute 
remarks  u{)on  the  story  of  Lot's  daughters,  but  he  did  not  exhaust 
the  subject.  According  to  the  clan  system,  it  was  not  only  proper 
for  Lot  to  marry  his  daughter,  but  under  the  circumstances  it  was 
obligatory  upon  him  to  do  so.  The  logical  propriety  of  the  mar- 
riage of  a  father  to  his  daughters,  on  the  ground  that  they  did  not 
l)eIong  to  the  same  clan,  is  clear,  and  the  practice  exists  to-day 
among  a  number  of  the  tribes  of  Indians  not  much  affected  by  Eu- 
ropean intercourse.    A  father  was  not  of  kin  to  his  own  children. 

'They  belonged  to  the  mother's  clan,  and  not  to  his.  An  interest- 
ing example  of  this  clan  law  is  furnished  by  Dr.  George  M.  Daw- 
son as  still  existing  among  tribes  of  British  Columbia.  A  certain 
rich  Indian  would  have  nothing  to  do  with  the  search  for  his  agetl 
father,  who  was  lost  and  starving  in  the  mountains.  He  did  not 
count  his  father  as  a  relative,  and  said,  "  Let  his  people  go  in 

'  search  of  liim."  Yet  that  son  was  regarded  as  a  particularly  good 
Indian. 

There  are  other  instances  in  which  the  son  would  fight  against 
the  father  to  the  death.  Such  cases  would  occur  where,  according 
to  the  obligations  of  clan  law,  a  son  married  a  woman  of  a  clai 
other  than  that  of  his  father  and  went  to  live  with  her  i)eople ;  and' 
when  there  was  warfare  between  her  clan  and  that  of  his  father, 
the  son  was  by  association  expected  to  fight  against  his  father. 
The  real  tie  of  blood  gave  no  reason  why  he  should  not  be  alien 
and  antagonistic  to  his  father  and  his  father's  clan. 

But  it  is  true  that,  in  many  tribes  of  Indians,  since  they  have 
been  observed  by  Europeans,  the  marriage  of  father  and  daughter 
has  be<!U  very  rare.  It  may  be  suggested  as  a  reason  that  a  grad- 
ual change  has  occurred  from  the  mother-right  to  the  father- 
right,  in  which  the  attitude  is  reversed;  but  practically  the  fact 
that,  by  treating  the  daughter  as  an  object  of  value  or  merchan- 
dise, either  the  father  or  mother  could  secure  presents  from  the 
suitor,  natiirally  tended  to  break  down  this  part  of  the  clan  mar- 
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riage  system  before  any  other,  and,  the  custom  ceasing,  the 
tice  became  wrong.  So  it  is  true  to-day  among  Indians,  as  it  we 
in  a  much  more  marked  degree  among  the  Israelites  at  the  time  of 
the  compilation  of  the  existing  version  of  the  Old  Testament,  that 
the  marriage  of  a  father  and  daughter  ia  reprobated.  In  this  con- 
nection it  is  instructive  to  notice  that  the  Navajo  have  a  mj-th, 
undoubtedly  genuine,  that  in  the  old  time  one  of  their  race  took 
his  daughter  to  wife,  and  their  offspring  became  the  ancestor  of 
the  Utes,  the  hereditary  enemies  of  the  Navajo.  This  is  a  parallel 
with  the  stigma  inflicted  upon  the  Moabites  and  Ammonites,  who 
were  the  descendants  of  Lot  and  the  enemies  of  the  Israelites  who 
wrote  the  history,  but  yet  were  recognized  by  the  latter  as  of  the 
same  stock. 

The  part  of  the  story  of  Lot  as  it  appears  in  our  version, 
which  tends  strongly  to  show  its  later  manipulation,  is  that  the 
authors  of  that  version,  having  at  that  time  the  idea  of  a  hor- 
rible incest,  explained  that  the  man,  specially  <lesignated  by  tra- 
dition as  eminently  good,  was  guilty  only  because  he  was  betrayed 
through  intoxication.  They  were  obliged,  in  accordance  with  one 
tradition,  to  make  him  the  ancestor  of  Moab  and  Amnion.  By 
another  tradition  he  was  left  without  any  sons  and  no  wife, 
the  two  daughters  being  all  of  his  family  who  survived  the 
destruction  of  Sodom.  They  reconciled  their  data,  therefore,  by 
the  exciise  of  intoxication,  but  there  was  no  occasion  for  such 
excuse.  In  the  age  to  which  the  tradition  related  the  transaction 
was  perfectly  proper,  did  not  involve  sexual  passion,  and  was 
required  by  law  to  keep  up  the  stock.  The  clan  rules  had  been 
forgott-en  when  the  book  of  denesis  was  written. 

In  the  stage  of  barbarism  the  marriage  of  brother  and  sister 
was  common  all  over  the  world.  Where  polygamy  existed,  as 
was  the  case  among  the  Israelites,  and  probably  among  all  the 
Indians,  a  man,  according  to  the  niles  of  the  totemic  system,  could 
not  marry  into  his  own  clan.  If  he  took  several  wives,  they 
would  sometimes  be  of  different  clans,  not  only  from  hia  oyfn,  but 
from  one  another.  In  such  cases,  the  child  of  the  wife  of  clan  A 
was  not  of  the  same  clan  as  the  child  of  the  wife  of  clan  B,  and 
they  could  marry.  The  marriage  of  uterine  brothers  and  sisters 
Was  not  consistent  with  the  clan  rules. 

Writers  on  the  clan  system  have  extolled  it  as  a  system  show- 
ing profound  physiological  insight  respecting  the  supposed  evils 
of  inbreeding;  but  the  best  and  latest  physiologists  doubt  whether 
inbree<ling  is  bad,  unless  there  is  a  taint  of  blood  which  should 
prohibit  the  marriage  of  either  party  to  any  one.  A  true  under- 
standing of  the  clan  system  would  have  shown  that  inasmuch 
it  certainly  permitte^l  marriage  between  a  man  and  his  half-sist 
and  botwcon  a  man  and  his  aunt,  his  father's  sister,  if  not.  tbe~ 
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tnoro  riolent  case  of  marriage  between  father  and  daugbter,  it  did 
not  accomplish  that  for  which  it  has  been  so  highly  praised. 

The  late  prohibition  of  a  man's  marriage  to  his  deceased  wife's 
sister  can  not  be  successfully  defender!  on  any  principle  of  physi- 
ology or  sociology.  It  is  a  blunder  that  perhaps  arose  in  the 
transition  stage  from  the  matriarchate  to  the  patriarchate  method. 


Conclusions. — The  Indians  have  been  characterized  as  pe- 
culiar among  the  races  of  men.  One  school  of  writers  has  pro- 
nounced them  to  be  ferat  naiurm,  and  wholly  incapable  of  receiv- 
ing civilization.  Others  have  held  the  opposite  view,  that  they 
•were  eminently  spiritualistic,  as  was  proved  by  their  having  pre- 
served the  pure  pristine  faith  to  a  degree  beyond  all  other  se- 
cluded peoples.  Both  of  these  assertions  are  disproved.  When 
Indians  have  been  allowed  reasonable  opportunities,  they  have 
advanced  in  civilization,  and  have  thriven  under  it.  While  their 
religion  may  in  one  sense  be  pristine,  it  does  not  diilcr  materially 
from  that  found  in  many  other  regions. 

The  peculiarity  of  the  Semites,  and  especially  of  that  branch 
of  them  lately  styled  the  Syro- Aramreans  (which  is  only  an  ethno- 
graphic name  including  the  Israelites),  has  been  accepted  as  an 
axiom.  It  was  pronounced  that  they  were  specially  adapted  to  a 
'epiritual  religion;  that  whether  through  an  exclusive  revelation, 
or  because  their  racial  constitution  was  exceptionally  receptive  to 
such  revelation,  their  idiosyncrasy  disposed  them  readily  to  spir- 
itual ideas,  which  to  modem  minds  means  monotheism.  This  is 
not  the  record  of  the  historical  books  of  the  Old  Testament,  even 
after  their  manipulation.  The  prophets  of  Israel  declared  the 
exact  contrary ;  they  denounced  their  own  people  as  rejecting 
spiritual  truth,  and  as  not  deserving  the  favor  of  Jahveh. 

The  historical  books  of  Israel  which  we  possess  are  not  his- 
torical records,  but  are  historic  legends  reduced  to  writing  by 
writers  who  had  sometimes  political  and  sometimes  religious  ends 
in  view.  The  argument  of  those  talcs  is  that  all  the  people  habit- 
ually worshiped  Jahveh,  and  him  alone,  during  which  normal 
period  they  were  prosperous,  but  that  sometimes  under  evil  influ- 
ence they  abandoned  him  and  fell  into  disaster,  until,  after  suffi- 
cient chastisement,  they  returned  to  the  true  worship.  The  his- 
toric truth  is  that  the  old  Israelites,  when  disasters  came,  as  they 
always  do  come,  gave  up  the  worship  of  their  national  god  as 
not  a  success,  and  tried  the  go<ls  of  their  neighbors.  They  re- 
turned to  Jahveh  because  the  other  gods  did  not  satisfy  them  any 
better.  In  fact,  the  people  had  no  fixed  or  distinct  faith,  and  it 
^is  not  correct  to  accuse  them  of  backsliding  when  they  were  only 
Hating. 

The  prophets  tried  to  pull  the  Israelites  too  rapidly  through 
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the  zofitheistic  and  physitheistic  stages  into  monotheism.  And 
spasmodically  succeoded ;  but  the  body  of  the  people  never 
reached  the  stage  of  monotheisin  nntil  after  the  Babylonian  cap- 
tivity. Most  •writers  have  explained  this  on  the  theory  that  the 
terrible  chastisement  of  that  ca])livity  tinally  brought  them  to 
submission ;  but  it  is  more  probable  that  their  forced  relations 
with  their  more  cultured  conquerors  gave  them  new  ideas  never 
before  entertained,  which  infused  modifications  into  their  religion. 
The  resulting  combination  i)roduced  those  characteristics  of  that 
religion  which  have  been  regarded  as  the  most  admirable. 

The  general  account  of  the  Israelite  lapses  is  not  unlike  that 
given  in  modern  times  by  missionaries,  who  also  have  been  im- 
petuous in  attempting  the  instantaneous  transport  of  Indians 
tlu'ough  stages  that  are  marked  by  ages.  Tribes  of  Indians  have 
been  converted,  and  they  were  reported  and  recorded  as  being  in 
that  permanent  condition,  A  few  years  later,  from  some  dissatis- 
faction, they  returned  to  their  shaman  and  their  dreams,  which 
return  was  then  reported  as  a  lapse.  It  was  not,  in  fact,  a  lapse, 
but  the  claim  that  they  had  been  converted  was  premature.  There 
is,  however,  this  distinction  between  the  Israelites  and  the  In- 
dians :  that  the  former  were  allowed  to  return  to  Palestine  and 
carry  out  their  old  ideas  with  improvements ;  while  the  Indians, 
remaining  under  the  same  foreign  influences  and  continually 
growing  weaker,  were  forced  to  abandon  all  their  faith  and  to 
accept  that  of  their  conquerors  without  composition. 

The  stories  of  the  conversion  of  Indians  by  thousands  would 
seem  false  to  i.me  who  did  not  know  that  they  were  ready  to  bc»- 
lieve  any  new  thing  because  they  before  had  no  fixed  belief.  The 
record  of  the  Israelites  is  not  so  clear,  because  old ;  but  they  surely 
adojited  the  Satanic  doctrine  and  the  **  Mosaic  cosmology,"  and 
continued  adopting  foreign  beliefs  until  a  late  date  in  their  his- 
tory. 

The  most  judicious  remarks  ever  made  by  missionaries  wer* 
those  of  th«  Rov.  Messrs.  D.  Lee  and  J.  H.  Frost,  who,  after  ten 
years  in  Oregon  of  what  has  been  considered  successful  work,  an- 
nounced their  abandonment  of  their  former  tenet  that  if  the  hea- 
then were  converted  to  Christianity  civilization  followed  of  csourse. 
They  confessed  that  civilization  must  begin  before  Ch'  y 

could  even  be  understood.    Acute  travelers  throughout  i :  :  i 

have  perceive<i  the  same  fact ;  and  it  Is  not  a  too  violent  simile  to 
say  that  Christianity,  belonging  to  the  plane  of  civil'  '  ''» 

that  only,  sits  on  a  savage  or  hnrbarian  as  a  bishop",-  1 

on  a  naked  Hottentot. 

The  Israelites  were  not  Mi'un'iiiy  liittnl  from  their  barbai  u 
condition,    it  was  not  possible.    As  regards  the  culture  sti 
^e  a  lesson  from  ceolofnr.    Coal  is  not  found 


I8RAEUTB  AND  INDIAir. 


2og 


lurisn  formation,  therefore  wise  miners  do  not  look  there  for  coal. 

The  higher  mammals  are  not  found  earlier  than  the  Cenozoic, 

'though  thoir  procursora  are  in  the  Jurassic.    Man  in  the  savage 

stage  may  be  examined  in  the  same  spirit  as  the  Jurassic  stage  is 

studied  to  trace  what  may  afterward  appear  in  the  barbarian  and 

Couozoic,  and  is  developed  in  the  present  epoch ;  but  to  search 

rfor  the  complete  idtjas  of  civilization  in  the  period  of  barbarism 

■would  be  as  juilicioua  as  to  dig  for  manuscripts  among  the  work- 

IBhops  of  dint  arrow-heads. 

The  beliefs  and  practices  of  both  the  Israelites  and  the  Indians 
\rere  substantially  the  same  as  those  of  other  bodies  of  people  in 
the  same  stage  of  culture.  They  were  neither  of  them  a  "  pecul- 
iar "  people. 

There  is,  racially,  no  peculiar  people  in  the  sense  intended. 

Mankind  is  homogeneous  in  nature,  though  its  divisions  at  any 

one  time  are  found  in  differing  and  atlvancing  grades  of  culture. 

kfiuch  advancement  has  been  from  causes  known  to  be  still  in  con- 

tinuoua  operation.     What  is  called  blood  in  a  racial  sense  may 

"bo  likened  unto  the  water  of  the  earth  :  as  the  water  comes  from 

ttlje  clouds  it  is  chemically  the  same,  and  it  is  subjected,  wherever 

lit  is,  to  the  same  laws.    The  early  course  of  a  rill  may  be  turned 

pby  a  i>ebble,  and  from  the  elevations  and  depressions  met  it  may 

p-become  a  lake,  or  a  river,  or  a  stagnant  marsh.    From  the  charac- 

sr  of  soil  encountered  it  may  be  clear  or  muddy,  alkaline,  chalyb- 

^eato,  or  sulphurous.     In  one  sense,  which  belongs  to  modem  and 

not  to  ancient  history,  the  Jews  are  a  peculiar  people,  from  the 

fact  tliat  for  many  centuries,  until  lately,  they  proclaimed  them- 

I  selves  to  be  such,  and  observed  religiously  the  doctrine  about  the 

Goira,  and  therefore  did  not  intermarry  with  other  peoples ;  but 

l.that  should  not  he  a  reason  for  their  boasting.    Persecution  made 

Ithem  pariahs  and, other  peoples  would  not  intermarry  with  them.' 

During  recent  centuries  the  so-styled  purity  of  their  race  has 

been  kept  up  by  isolation,  but  the  assumption  of  great  purity  in 

the  stock  at  the  Christian  era  is  not  tenable.     Now  that  their 

]      '    '■ -OS  and  those  of  the  Goim  against  them  are  dissolving,  it 

ible  that  what  has  been  improperly  called  the  Jewish  racel 

[will  disappear  by  absorption  as  the  Indians  are  now  disappearing. 

[To  renew  the  simile,  both  Israelite  and  Indian  will  be  lost  in  the 

fhomogoneous  ocean  which  all  mankind  seems  destined  to  swelL 

It  will  be  noticed  that  this  presentation  of  views  practically 

Ignores  the  scholastic  divisions  of  mankind  into  distinct  races. 

[The  result  of  my  own  studios  on  the  subject  is  a  conviction  that 

jail  attempts  at  the  classification  of  races  have  failed.    The  l)est 

^statement  of  the  condition  of  scientific  opinion  regarding  such 

classificatiou  may  be  taken  from  the  address  of  Prof.  W.  H.  Flow- 

€sr  to  the  Section  of  Anthropology  of  the  British  Association  for 
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the  Advancement  of  Science.  He  says :  "  I  am  compelled  to 
the  word  race  vaguely  for  any  considerable  group  of  nit^n  wh" 
resemble  each  other  in  certain  common  charactern  trannmitted 
from  generation  to  generation/'  Some  satisfactory  solution  of 
the  problem  may  be  made  in  the  future,  but  for  the  present  the 
most  useful  direction  of  the  work  of  anthropologists  ie  not  in  at- 
tempts to  establish  racial  divisions,  but  in  the  determination  of 
the  several  planes  of  culture  with  recognition  of  specific  environ- 
ments. 

A  rabbinical  legend  tells  that  Lot  -was  the  first  to  argue  the 
existence  of  one  god  ruling  the  universe,  from  the  irregular  jjhe- 
nomena  observed  on  land  and  sea  and  among  the  heavenly  boiiiea. 
"  If  these  haA  power  of  their  own,"  he  said,  "  they  would  have  had 
regular  motions,  but  as  they  had  no  regularity  they  were  subserv- 
ient to  the  occasional  exercise  of  a  higher  will."  In  times  of 
greater  scientific  knowledge  these  supposed  irregular  motions  are 
found  to  be  in  accordance  with  laws  considered  to  be  permanent, 
if  not  immutable,  and  the  recognition  of  such  tremendous  laws 
gives  a  higher  conception  of  their  maker.  The  notion  that  such 
laws  are  or  can  be  suspended  or  violated  suggests  irresolution  and 
caprice,  shocks  human  reason,  and  clouds  the  glory  of  divinity. 

The  doctrine  attributed  to  Lot  is  instructive,  because  the  con- 
ception of  nature  implied  in  it  permeated  all  the  early  philosophy. 
We  now  define  a  miracle  specifically  as  a  deviation  from  the  lawa 
of  nature.  But  to  those  for  whom  nature  had  no  laws,  the  prime 
definition  as  "  the  wonderful "  was  alone  correct.  A  sui^matural 
being  could  do  anything  whatever  in  accordance  with  his  arbi- 
trary will,  and  was  expected  to  act  in  that  manner.  Men  who 
were  inspired  or  empowered  by  the  supernatural  were  also  expect'- 
ed,  indeed  were  required,  to  work  wonders.  It  would  hardly  be  a 
paradox  to  assert  that  only  the  supernatural  was  natural,. and  that 
only  the  irregular  was  regular. 

That  both  the  Indians  and  the  Israelites  were  in  this  stage  of 
philosophy  has  been  conclusively  shown.  It  is  also  evident  that 
the  principle  of  ancientism  was  potent  in  their  religion. 

Ancientism,  which  still  has  surviving  influence,  declares  the 
old  thought,  that  of  the  ancient  men,  to  be  always  the  best.  This 
is  false,  unless  the  theory  is  true  that  all  kuowletlge  c<m  "  m 
revelation,  which  was  given  only  to  the  ancient  men,  w  I  .  - 

fore  had  it  in  its  pure  condition-  To  cling  to  the  old  merely  be- 
oaUBu  it  is  old  is  bad  ;  in  fact,  is  the  crudont  superstition.  Some 
advocates  of  the  old  reject  all  new  thoughts,  but  the  more  intelli- 
gent of  its  praisers  seek  to  force  a  reconciliation  between  the  old 
thought  and  the  new.  What  they  now  believe  must  be  right. 
What  they  are  not  accustomed  to  is  shocking,  and  therefore 
wrong.    So  the  old,  which  was  always  right,  must  be  distorted  so 
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as  to  comprehend  in  it  the  new,  which  is  also  right,  and  whatever 
there  is  of  the  old  that  can  not  be  managed  otherwise  must  be  ex- 
plaine4  away. 

There  ip  an  apparent  exception  in  favor  of  the  old  thoughts 
and  teachings  where  there  has  been  a  general  deg^radation  in  cult- 
ure ;  then  a  return  to  the  results  of  the  former  and  forgotten 
culture  is  most  desirable.  This  is  illustrated  in  the  revival  of  the 
old  learning  after  the  dark  ages  in  Europe,  when  the  classic  -writ- 
ings as  discovered  brought  fresh  illumination  to  the  world.  But 
this  was  simply  a  resumption  of  advance  after  a  check ;  and  the 
wisdom  of  the  ancients,  which  has  appeared  marvelous,  owes 
much  of  its  splendor  to  the  intervening  darkness.  The  process  of 
development,  not  chronology,  makes  a  proper  criterion.  Though 
antiquifas  scecidi  juvenius  mundi,  the  archaic  is  that  which  relates 
to  the  earliest  steps  of  human  advance.  We  have  the  history  of 
the  Israelites  for  forty  centuries ;  we  have  that  of  the  Indians  for 
little  more  than  three  centuries ;  and,  though  the  Israelites  in  re- 
corded times  advanced  beyond  the  plane  of  the  Indians,  who  ehall 
say  which  of  the  two  peoples  is  in  years  the  older  ? 

The  points  before  mentioned — that  neither  the  Israelites  nor 
the  Indians  had  any  formulated  and  established  faith,  and  in  par- 
ticular did  not  believe  in  a  single  god,  and  that  they  did  not  have 
any  sj'stem  of  rewards  and  punishments  after  death — had  impor- 
tant consequences.  They  were  never  persecutors  for  religious 
opinion.  With  regard  to  the  Indians  that  assertion  will  at  once 
be  admitted ;  with  regard  to  the  Israelites  it  will  be  disputed  by 
those  who  take  the  statements  of  the  compilers  of  the  Old  Testa- 
ment as  literally  historical. 

I  have  before  mentioned  one  reason,  that  of  the  amalgamation 
of  the  Israelites  with  the  inhabitants  of  Canaan,  why  there  could 
not  have  been  any  such  fanatic  massacre  as  is  narrated.  There 
are  other  potent  reasons.  This  plane  of  culture  of  the  Israelites 
being  established,  it  is  proper  theoretically  to  make  the  deduc- 
tions belonging  to  that  plane.  The  Indians  carefully  concealed 
their  special  mystery-daimons.  As  a  matter  of  fact,  the  Israel- 
ites were  generally  in  accord  with  their  neighbors  in  religious 
opinions  and  practices,  so  there  could  have  been  no  antagonism 
from  religious  motives.  If  while  worshiping  Jahveh  they  made 
war  for  any  reason,  Jahveh  was  their  reliance,  and  he  conquered 
or  was  defeated  with  them  ;  but  they  did  not  make  war  to  force 
the  worship  of  Jahveh  upon  others.  They  would  have  regarded 
that  as  the  worst  possible  policy,  as  it  would  have  allowed  their 
enemies  to  pirate  upon  their  divine  monopoly  which  was  the 
essential  part  of  their  military  equipment. 

When  men  live  in  the  midst  of  many  religions,  which  imply 
many  revelatiojis,  they  are  charitable  to  all  of  them.    It  is  only 


the  isolated  and  ignorant  who  ai'e  Itigoted.    A  BtiU  higher  de 
of  light  gained  by  those  who  have  come  out  of  the  caves  of  super" 
Btitiou  will  induce  them  to  imitate  the  decision  of  the  witty  sage 
with  regard  to  ghosts — ho  had  seen  bo  many  that  he  could  not  bo- 
lievb  in  any. 

When  a  future  state  of  rewards  and  punishments,  depending 
upon  belief  in  a  particular  dogma^  has  been  established,  the  atti- 
tude of  believers  beeomos  antagonistic.  They  maintain  that  a 
denial  of  their  belief  is  disrespect  to  their  god,  and  they  angrily 
stigmatize  such  denial  as  blasphemy  or  skepticism,  or  use  some 
other  term  of  vituperation,  and  they  say  that  their  anger  is  right- 
eous. But  it  is  simply  egotistic.  The  true  ground  of  their  hos- 
tility to  any  dissentient  opinion  is  the  cloud  cast  on  their  title  to 
future  happiness.  This  must  be  fought  as  titles  are  contested  in 
courts  of  law,  or  by  the  last  resort  of  war,  or  by  such  persecution 
as  silences  the  objectors  to  the  title.  But  as  the  Israelites  claimed 
no  such  title,  they  were  not  sensitive  about  its  disparagement. 
In  the  religious  stage  described,  neither  the  Indians  nor  the  Is- 
raelites sought  to  make  religious  proselytes.  The  nohL 
of  missionaries  is  to  save  souls;  but  the  peoples  now  c  1 

could  not  have  had,  indeed  could  not  have  understood,  that  motive. 

At  the  commencement  of  this  address  the  rule  was  laid  down 
that  it  was  essential  to  omit  all  reference  to  revelation  as  de- 
ciding the  points  discussed.  Many  points,  however,  have  lieeu 
touched  upon  which  properly  bring  to  notice  the  order  of  the 
development  of  i-evelation  in  general,  without  discussion  of  its 
decisive  authority.  This  procedure  may  be  submitted  to  students 
of  anthropology  as  applicable  to  all  revelations  save  those  which 
each  one  individually  credits. 

It  is  evident  that  some  practice  existed  early  for  which  a  natu- 
ral explanation  may  be  given.  This  practice  became  a  formal 
custom  which,  after  a  time,  was  considered  Uj  be  obligatory  iinder 
the  vague  but  compelling  idea  that  it  was  "  bad  luck  "  not  to  ol 
serve  it.  Bad  luck  is  necessarily  connected  with  the  supernati 
ral.  Hence  the  custom  or  the  congeries  of  customs  became  a 
religion,  and  that  was  always  supported  and  explained  at  a  laterj 
time  by  a  myth.  That  was  not  necessarily  an  explanation  ms 
by  impfisture  or  with  intent  to  deceive,  but  grew  from  the  curi- 
osity of  men  and  their  hurry  to  account  for  everything.  All 
such  myths  are  declared  to  bo  obtained,  through  revelation,  f ivm 

'■  higher  thun  man.    Tlio  result  is,  tl        '  ' 

I  '  I ch  i>)  the  last  step  in  the  evolution  of  I 

by  antodating,  to  be  the  first  Btop.    When  supposed  revelation  ia 
onci  lit,  men  cling  to  It  as  ft  refuge  from  t'      -      '  "      '  '  hj 

muv  s  result  from  reasoning  on  sul)j«X!ts  - 

mit  of  demouKtratiou.    Such  clinging  bcoomeu  fiuiiyical  with  moai 
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men  be<!auBe  they  dread  as  the  greatest  calamity  to  be  cast  into  the 
hands  of  Giant  Doubting,  who  t^  them  is  but  another  name  for 
Giant  Despair.    But  the  path  of  Doubt  leads  to  the  portal  of  Truth. 

It  has  been  no  part  of  my  purjwse  in  this  address  to  impugn 
the  character  of  the  books  of  the  Old  Testament.  On  the  con- 
trary, I  regard  that  noble  work  as  the  most  important  anthro- 
pologic record  possessed  by  man — a  work  which  richly  repays 
the  most  diligent  study.  I  gladly  accept  it  as  a  genuine  record, 
and  believe  that,  though  it  has  been  colored  by  time  and  by  the 
work  of  designing  men,  it  was  never  invented.  It  is  sometimes 
said  that  persons  who  are  absorbed  in  scientific  studies  fear  or 
pretend  to  scorn  the  Bible.  I  neither  fear  nor  scorn  it.  I  admire 
it,  and  study  it,  and  gain  much  from  it;  but  no  intelligent  person 
takes  as  of  the  same  authority  all  its  versions,  or,  indeed,  all  the 
contents  of  the  books  which  are  arbitrarily  styled  canonical,  and 
about  the  very  names  and  numbers  of  which  scholars,  churches, 
and  sects  dispute. 

The  Hexateuch  contains  that  intrinsic  evidence  of  truth  which 
eo  impressed  the  Ojibwa  elders,  before  mentione<l,  who  said  that 
the  work  was  true  because  they  and  their  fathers  "had  heard  the 
same  stories  since  the  world  was  new."  To  those  who  can  read  it 
nnderstandingly  it  is  a  true  story  of  a  plane  of  culture. 

"  Now  as  to  myself  I  have  so  described  these  matters  as  I  have 
found  them  and  read  them;  but,  if  any  one  is  inclined  to  another 
opinion  about  them,  let  him  enjoy  his  different  sentiments  without 
any  blame  from  me." 

[Conelvd«d.'\ 


MENTAL    AND    PHYSICAL  TRAINING  OF  CHILDREN. 

Br  JESSIE  OBIANA  WALLER. 
L 
~\  i~Y  paper  is  entitled  the  "  Mental  and  Physical  Training  of 
-L'-L  Children,"  and  I  shall  begin  with  remarks  on  physical  train- 
ing, as  it  is  first  in  natural  order,  the  physical  life  beginning 
before  the  mental.  In  these  days,  when  there  is  a  great  rage  for 
education,  a  certain  top-heaviness  has  been  produced  among  chil- 
dren, and  the  gwnX  homely  helpmate  of  the  mind — the  body — is 
decidedly  neglected.  It  is  looked  upon  as  is  the  dull  but  sensible 
wife  of  some  clever  man,  whose  duty  is  to  get  through  all  the 
home  drudgery.  She  must  be  invited  out  with  him,  but  is  ignored 
in  society,  and  is  only  tolerated  on  account  of  her  brilliant  hus- 
band. Now,  I  consider  the  body  to  be  just  as  important  as 
mind,  and  that  it  ought  to  be  treated  with  just  as  much  resj 
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especially  in  those  days  of  intense  competition,  when,  given  an 
equality  of  hrains  and  education,  it  is  the  strong  body  tliat  ti'lls 
in  the  long  run,  and  gives  staying  power.  That  alouo  can  help 
the  mind  to  bear  the  strain^  and  anything  that  can  assist  our  chil- 
dren to  bear  this  daUy  increasing  strain  is  surely  not  beneath  oi 
notice. 

It  is  really  surprising  to  see  the  amount  of  trouble  and  pains 
bestowed  on  the  proper  housing  and  feeding  of  horses  and  dogs, 
or  other  domestic  animals,  while  at  the  same  time  comparatively 
little  attention  is  paid  to  these  matters  with  regard  to  the  rearing 
of  children.  Model  stables  and  motlel  kennels  abound,  while  the 
model  nursery  is  almost  wholly  unknown.  Warming,  ventila- 
tion, and  aspect  are  all  subjects  which  are  thoroughly  considered 
in  the  stable,  while  as  regards  the  nursery  they  are  generally  left 
for  chance  to  decide — though  the  health  of  a  child  is  surely  more 
important  than  that  of  a  horse  or  a  dog.  We  have  all  stayed  in 
country  houses,  where  the  host  has  taken  us  over  his  beautiful 
stables  fitted  with  every  convenience,  and  have  heard  his  anxious 
inquiries  as  to  the  health  of  his  favorites,  or  we  have  been  driven 
to  the  model  cow-sheds,  or  kennels,  but  which  of  us  has  been 
taken  over  the  model  nursery  ? 

The  men  can  not  be  troubled  about  babies !  (though  they  have 
no  objection  to  puppies  or  calves) — they  leave  all  that  to  the 
women — and  the  women,  that  is  to  say  the  mistresses,  leave  it  to 
the  nurses,  often  entirely  ignorant  though  kindly  persons,  whowj 
chief  recommendation  is  that  they  are  so  fond  of  children  I  This 
would  seem  a  ridiculous  state  of  affairs  were  it  not  so  lamentable. 

Two  of  the  best  rooms  in  the  house  should  bo  assigned  to  the 
children,  one  for  the  night  the  other  for  the  day  nursery,  but  this 
is  by  no  means  often  done.  In  small  houses  where  there  is  but 
one  spare  room,  it  is  of  common  occurrence  to  see  the  largest  and 
sunniest  apartment  set  aside  for  the  visitors,  who  perhaps  occupy 
it  for  two  months  in  the  year,  while  the  children  have  tt)  li-^-e 
cramped  up  in  a  small,  sunless  garret. 

Sunshine  is  as  necessary  to  the  human  being  as  to  11 
and  it  is  said  in  confirmation  of  this  that,  during  the  *  a' 

War,  Miss  Nightingale  nursed  the  wounded  soldiers  in  a  hospital 
one  bide  of  which  looked  north,  the  other  south,  and  that  she  oby 
Ber%-ed  that  the  soldiers  lying  in  the  wards  with  a  southern  , 
recovered  far  sooner  than  their  comrades  in  those  on  the  northera 
or  sunless  side.  In  our  climate  it  is  hardly  possible  to  have  too 
much  sunshino,  and  the  nurseries  should  certainly  have  a  south- 
em  outlook. 

Where  there  is  a  large  family  of  children  tlie  night  nursery  is 
frequently  overcrowded,  and  no  regard  is  paiil  as  to  whether  thero 

sufficient  cubic  space  for  eacli  person.    If  there  be  overcrowd- 
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ing  in  a  hospital,  no  matter  how  you  ventilate  the  wards,  a  high 
death-rate  is  the  inevitable  result,  and  in  the  nursery  depressed 
vitality  and  sickliness  as  certainly  follow  upon  want  of  room 
and  air.  One  thousand  cubic  feet  is  not  too  much  to  allow  for 
each  person. 

Ho  nurseries  should  be  papered  unless  the  paper  is  varnished, 
for,  besides  the  great  risk  of  putting  up  an  arsenical  paper,  there 
is  this  to  be  considered — that  children  are  certain  to  go  through 
some  infectious  illnesses,  after  each  of  which  the  nurseries  must 
be  disinfected  and  repapered.  The  best  thing  for  the  walls  is 
paint,  which  can  always  be  washed  and  disinfected  with  little 
trouble,  and  once  on  the  walls  will  last  for  years.  Distemper  color 
is  the  alternative  to  paint,  but  with  it  a  dado  of  paint  or  varnished 
paper  should  be  used,  as  it  comes  off  when  touched  or  rubbed. 
Distemper  should  be  renewed  every  year,  or  after  any  infectious 
disease.  Nothing  that  can  hold  dust  should  be  allowed  in  the 
nursery.  There  should  be  no  carpet  nailed  down  over  the  floor; 
it  can  not  be  taken  up  sufficiently  often  to  keep  the  room  sweet, 
and  the  accumulation  of  dust  under  such  a  carpet  is  astonishing. 
Directly  the  children  begin  to  romp,  the  room  becomes  most  un- 
wholesome with  its  dust-laden  atmosphere,  flavored  by  the  many 
mugs  of  milk  that  have  beon  spilt,  and  the  many  pieces  of  bread 
and  butter  that  have  been  dropped  face  downward  on  the  carpet 
during  the  past  year.  But  I  have  not  space  to  do  more  than  point 
out  some  few  things  to  be  avoided,  and  must  as  far  as  possible 
keep  to  generalities. 

Our  lords  and  masters  arrange  the  diet  of  dogs  and  horses  with 
great  care ;  whether  the  dog  should  be  fed  on  meat  or  farinaceous 
foods,  whether  the  horses  should  be  turned  out  to  grass  or  fed 
upon  oats  or  hay,  are  momentous  questions.  Any  one  having 
the  management  of  horses  will  notice  that  a  highly  fed  animal 
will  be  able  to  do  a  much  larger  amount  of  work  than  one  that  is 
stinted  and  underfed  ;  that  a  horse  fed  upon  corn  is  full  of  spirit, 
while  if  turned  out  to  grass  it  becomes  lazy  and  sleepy,  thus  prov- 
ing tliat  food  materially  affects  the  spirit  and  disposition  of  the 
animal.  And  if  this  be  true  for  one  animal,  it  will  be  true  for  all ; 
and  it  follows  that  the  superior  animal — the  child — will  bo  equally 
affected  by  variations  in  food,  and  will  require  as  much  care  in 
feeding. 

This  will  hardly  be  disputed,  and  yet  veiy  rarely  is  any  sys- 
t'em  followed  in  feeding  children,  and  if  an  ordinary  fairly  edu- 
cated man  were  a.sked  to  consider  the  diet  of  his  children,  and 
whether  such  a  diet  might  not  be  found  which  would  develop  to 
its  utmost  the  physical  ^wwers  of  each  child,  he  would  probably 
reply  that,  when  he  was  young,  children  ate  what  was  put  before 
thorn,  and  were  none  the  worse  for  it.    Now,  it  is  impossible  to 
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prove  that  they  were  none  the  worse  for  an  indiscriminate  diet. 
No  one  can  say  how  many  slight  illnesses  might  have  been  avoic 
ed,  or  how  many  severe  ones  might  have  been  insignificant,  had  tbi 
child  been  in  a  perfectly  wholesome  state  of  body,  which  can  oulj 

[result  when  it  has  lived  on  proper  food.    Good  blood  can  only  1> 
obtained  by  good  food,  while  weakly  or  even  diseased  cimstitu- 
tions  may  be  greatly  amended  by  simple  attention  to  AlcA 

How  little  does  the  ordinary  young  mother  know  of  her  eluiu'a 
requirements!    The  first  baby  is  generally  subjected  to  a  terrible 
number  of  experiments :  the  mother,  perhaps,  gives  it  a  new  foe 
merely  because  Mrs.  So-and-so's  baby  takes  it,  having  no  notion ' 
as  to  whether  it  is  suitable  for  her  own  infant's  digestion. 

I  shall  now  turn  to  the  important  subject  of  clothing.  The 
first  object  of  clothes  (at  any  rate  in  such  a  climate  aa  ours)  is  to 
keep  the  body  from  being  chilled  during  our  incessant  variations 
of  temperature,  and  it  is  well  to  remark  that  the  prevention  of 
chill  has  nothing  to  do  with  "coddling,"  which  is  keeping  the' 
body  needlessly  warm  merely  because  warmth  is  pleasant.  Clothes 

,  should  be  light,  and  of  woolen  material,  and  should  in  no  way  im- 
ade  free  movement. 
It  may  seem  superfluous  to  state  facts  which  are  no  doubt  obvi- 
ons  to  every  one,  but  it  is  not  of  common  occurrence  to  see  a  child  j 
dressed  in  a  reasonable  manner,  especially  when  it  is  very  young." 
Although  I  own  that  children  are  now  more  sensibly  clothed  than 
■was  the  case  thirty  years  ago,  it  is  still  common  to  see  on  infant, 

\yrho  can  take  no  exercise  to  warm  himself,  wearing  a  low-neckwl, 
Bhort-sleeved,  short-coated  dress  in  the  coldest  weather.    The  two 

'parts  of  the  body — viz.,  the  upper  portion  of  the  chest  and  the 
lower  portion  of  the  abdomen — which  it  is  most  important  to  keep 
from  variations  of  temperature,  are  exposed,  and  the  child  is  ren-j 
dered  liable  to  colds,  coughs,  and  lung  diseases  on  the  one  hand» 
and  bowel  complaint  on  the  other.    What  little  there  is  of  the 

udress  is  chiefly  composed  of  open  work  and  embroidery,  so  that^ 

'there  is  about  as  much  warmth  in  it  as  in  a  wire  sieve, and  the 
socks  accompanying  such  a  dress  are  of  cold  white  cotton,  expoii- 
ing  a  cruel  length  of  blue  and  red  leg.    I  can  not  see  the  beauty- 
of  a  pair  of  livid  blue  legs,  and  would  much  rather  behold  theai 
comfortably  clad  in  a  pair  of  stockings.     If  the  beauty  lie  in  the 

pShape  of  the  leg,  that  shape  will  be  displayed  to  as  much  advan- 
ige  in  a  j)air  of  stockings ;  if  it  lie  in  the  coloring  of  the  flesh, 
jeauiiful  coloring  will  not  be  obtained  by  leaving  the  leg  barej 

'and  from  the  artistic  point  of  view,  a  bluo  or  rod  .'lu«l.:iiic'  is  infi-| 
nitoly  preferable  to  a  blue  aiid  red  leg. 

There  is  a  t'<      "        '  '  ^  do  not  leei 

cold  so  much  a.v  .   .  rue.    It  i« 

fact  that  not  only  has  a  child  less  power  of  generating  heat  than 
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the  adult,  but  that  it  has  also  a  much  larger  surface  in  proportion 
to  the  mass  of  its  body,  and  will  consequently  be  far  more  suscep- 
tible to  cold.  Cold  feet  cause  a  great  amount  of  indigestion,  and 
exposure  of  the  large  blood-vessels  of  the  thigh  during  childhood 
fre<iu©ntly  sows  the  seeds  of  kidney  diseases,  to  develop  in  after- 
life. 

Insufficient  clothing  and  much  exposure  to  cold  have  the  effect 
of  making  a  child  appear  torpid,  benumbed  bo<li]y  and  mentally, 
snd  it  stands  to  reason  that  if  its  small  powers  are  entirely  con- 
sumed in  merely  keeping  alive  and  fairly  warm,  no  vital  energy 
will  be  left  for  anything  else,  and  a  child  has  more  to  do  than  the 
adult:  it  has  not  only  to  repair  waste,  but  it  has  to  grow  and 
make  new  tissue.  But  it  must  not  be  thought  that  I  am  a  friend 
to  coddling — on  the  contrary,  I  believe  that,  once  let  a  child  be 
clothed  from  head  to  foot  in  wool,  it  may  go  out  in  almost  any 
weather ;  and  I  am  sure  that  most  nurseries  would  be  healthier 
"by  being  kept  cooler.  I  know  that  I  shall  have  the  cottage  chil- 
dren held  up  to  me  as  examples  of  the  hardening  system  ;  I  shall 
be  told  to  observe  their  rosy  cheeks,  their  sturdy  limb.s.  As  a 
matter  of  fact,  I  don't  much  believe  in  them.  Our  hospitals  are 
fall  of  cottage  children — poor  little  creatures,  mostly  suffering 
from  exposure  and  bad  feeding !  The  reason  that  the  strongest 
live  is  that  they  live  in  the  open  air,  and  it  is  a  common  thing  to 
hear  a  poor  woman  say  in  response  to  your  inquiry  as  to  her  chil- 
dren :  "  I've  got  five,  ma'am ;  I've  buried  four."  The  largest  mor- 
tality occurs  in  children  under  one  year  old ;  and  in  Russia,  I  be- 
lieve, chiefly  owing  to  the  intense  cold  in  winter,  the  death-rate 
among  children  is  something  appalling.  In  England  infant  mor- 
tality ia  greatest  in  hot  summer  and  autumn — from  diarrhoea — 
largely  o^ving  to  badness  of  milk  kept  in  dirty  vessels. 

In  concluding  this  part  of  my  paper,  I  may  remark  that  a 
mother  should  remember  the  old  proverb  that  prevention  is  bet- 
ter than  cure,  and  that,  by  daily  careful  supervision  of  her  child, 
she  may  save  him  from  much  that  the  unfortunate  child  of  a  care- 
less mother  has  to  endure,  and  may  also  console  herself,  when 
unavoidable  illness  comes,  that  she  has  done  all  that  lies  in  her 
power  to  provide  her  child  with  health  and  strength  to  resist 
disease. 

ri. 

As  soon  as  a  child  is  old  enough  to  develop  a  will  of  its  own, 
the  first  thing  it  does  is  to  try  and  get  its  own  way,  and  one  of  the 
earliest  lessons  it  has  to  learn  is  that  it  can  only  have  its  own  way 
when  it  is  compatible  with  the  comfort  and  rights  of  others ;  and 
even  a  mere  baby  will  soon  find  out  how  far  it  may  encroach  on 
the  kindness  or  weakness  of  those  around  it. 

As  we  are  none  of  us  bom  models  of  virtuous  behavior,  some 
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land  of  punishment  must  necessarily  be  used  now  and  then  in  the 
nursery  ;  but,  as  far  as  is  possible,  the  child  should  be  made  to  feel 
that  the  punishment  is  the  natural  result  of  his  bad  action,  and 
not  the  mere  venting  of  anger  and  annoyance  on  the  part  of  the 
parent  or  nurse.  If  a  child  once  finds  out  that  certain  actions 
always  entail  unplfasant  consequences,  he  will  no  more  think  of 
committing  them  than  he  would  think  of  putting  his  Iianda  in  the 
fire,  which,  he  has  early  learned,  has  an  unpleasant  habit  of  burn- 
ing. There  are  no  better  philosophers  than  children,  who  always 
resign  themselves  to  the  inevitable ;  but  let  the  children  be  certain 
that  it  w  the  inevitable — let  the  child  find  out  that  bad  behavior  in 
the  drawing-room  means  instant  banishment  to  the  nursery ;  that 
if  he  knocks  his  brother  with  a  stick  the  result  is  "no  sticks"] 
that  if  ho  refuses  to  put  away  his  toys  one  night,  he  must  manage 
without  toys  the  next  night,  and  so  on. 

If  the  mother  merely  talks  at  the  child,  and  says,  "  How  often 
must  1  tell  you  not  to  do  so  ?"  or,  "  I  shall  send  you  up-stairs,"  the 
child  soon  perceives  that,  after  all,  this  entails  no  consequencee, 
and  he  very  wisely  acts  accordingly.  On  the  other  hand,  nothing 
should  bo  denied  to  a  child  without  some  reason.  A  great  many 
mothers,  and  most  nurses,  bring  up  children  on  the  principle  con- 
tained in  "Punch's"  remark,  so  delightfully  illustrattnl  by  Du 
Maurier :  "  Maud,  go  and  see  what  Baby  is  doing,  and  tell  him  ho 
mustn't." 

With  regard  to  corporal  punishment.  I  think  it  wholly  un- 
necessary. Even  those  who  assert  that  it  is  good  for  children  can 
not  deny  that  it  is  ba<l  for  parents.  No  one  is  virtuous  enough  to 
be  judge,  jury,  and  executioner  in  one.  And  if  it  is  hannf  ul  for  a 
mother  to  treat  her  child  like  an  animal,  it  must  no  less  harm  the 
child  to  be  treated  as  one,  and  to  be  governed  through  tli  "  "  u's 
of  pain  and  fear,  instead  of  the  higher  ones  of  reason  and  u. 

But  here  I  can  not  do  better  than  quote  a  few  passages  from  Locke's 
"Essay  on  Education,"  which  I  think  very  wise: 

Tho  nsnal  \azy  and  short  wa;  br  chaBtiEwmont  witli  the  rod,  tlic  odIt  instminent 
of  government  tlint  tnforg  generally  know,  is  the  most  nnfit  of  nny  to  be  used  in 
education.  For  from  what  other  motire  but  of  eensiunl  plenenrv  or  pain  doea  » 
child  act  who  drudges  at  his  book  against  ht«  inclinationii,  or  abstains  from  eating 
un  whoiesomu'  fruit  that  he  takes  pleasure  in  only  out  of  fear  of  whippinj,',  and  what 
Vi  it  to  govern  his  actions  and  direct  his  conduct  by  such  motives  n.s  tho»;ef  What 
Is  it,  I  say,  but  to  ehi-rish  that  principle  in  him  which  it  ia  <■  it 

and  destroy?    And  therefore  loan  not  tliink  any  correction  i  :o 

tho  shame  of  siifTerlng  for  baring  dono  amies  does  not  work  more  tipoa  bim  than 
tho  pain. 

And  again : 

I  nm  very  apt  to  think  that  great  severity  of  punishment  d<  In 

good,  nay,  great  hartn,  in  edncation.  and  1  believe  it  will  bn  f.iui  a 

wliich  have  buou  moat  ohosliaed  teJdom  make  the  bttat  men. 
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If  the  mind  be  curbed  and  humbled  too  much  in  children,  if  tbor  epirita  be 
based  and  broken  inoch  by  too  strict  a  hand  orer  them,  they  lose  all  their  vigor 
od  industry.  For  extravagant  young  fellows  that  have  liveliness  and  spirit  come 
sometiinea  to  be  »et  right,  and  so  looke  ahle  and  great  men.  But  dejected  minds, 
timorous  and  tame,  and  low  spirits,  are  hardly  ever  to  be  raised,  and  very  aoldoro 
AttAiD  to  anything. 

AgaiDj  when  a  cliild  does  well,  Locke  advises  his  father  and 
mother  to  show  pleasure,  and,  upon  his  doing  ill,  to  show  a  cold, 
neglectful  countenance,  and  this,  he  says,  "if  constantly  observed, 
I  doubt  not  but  will  of  itself  work  more  than  threats  or  blows, 
which  lose  their  force  when  once  grown  common,  and  are  of  no 
use  when  shame  does  not  attend  them."  With  regard  to  the  early 
teaching  of  children,  it  should  be  remembered  that  a  young  child 
is  always  learning,  and  therefore  parents  should  not  be  in  too 
great  a  hurry  to  begin  that  branch  of  education  popularly  known 
as  "  lessons  " ;  and  lessons  themselves  must  not  be  looked  upon  as 
an  end,  but  as  a  means,  or  as  tools  put  into  the  hands  of  a  child  to 
enable  him  to  shape  his  own  life  and  discover  its  uses  and  beauty. 

We  do  not  want  to  manufacture  little  prigs,  who  have  swal- 
lowed a  mass  of  facts  never  to  be  digested,  but  we  want  children 
who  can  take  an  intelligent  interest  in  all  that  is  going  on  around 
them.  They  will  learn  much  if  their  mothers  will  only  take  the 
trouble  to  answer  questions  in  an  intelligent  manner :  it  is  either 
laariness  or  stupidity  to  repulse  a  child  with  "  Don't  ask  questions." 

A  mother  who  conscientiously  answers  questions  will  find  that 
she  too  has  profited  as  well  as  her  children,  and  if  there  are  some 
questions  the  right  answers  to  which  it  would  be  impossible  for 
children  to  understand,  let  them  be  told  so  honestly  and  not  put 
off  with  evasive  answers.  Nothing  is  better  for  young  children 
than  to  bo  sent  to  a  good  Kindergarten :  they  learn  to  be  obedient 
when  they  find  obedience  is  expected  as  a  matter  of  course ;  they ' 
learn  to  be  observant,  which  is  of  great  use  to  them  in  after-life ; 
and  they  are  made  to  take  a  pleasure  in  all  they  do,  as  all  they 
learn  is  made  interesting  to  them.  The  Kindergarten  principles 
may,  however,  be  carried  out  in  all  home  teaching,  when  pleas- 
ure in  learning  will  be  found  one  of  the  greatest  aids  to  mental 
digestion. 

I  should  begin  the  teaching  of  a  child  as  a  favor,  not  as  a  task; 
if  he  is  inattentive,  I  should  by  no  means  insist  upon  the  lesson 
being  done,  and  so  give  it  the  air  of  a  task.  It  is  far  better  to  say: 
"  1  really  can  not  waste  my  time  in  teaching  you.  I  have  other 
matters  to  do,  and  if  you  can  not  give  me  a  little  attention  you 
may  go  away."  With  the  natural  perversity  of  human  nature, 
the  child  immediately  becomes  anxious  to  learn,  and  fec^ls  at  once 
that  you  are  doing  hira  a  favor,  not  he,  you.  If  a  child  seeras 
dull,  never  force  it  to  learn.    If  the  dullness  proceeds  from  deli- 
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cacy,  every  effort  should  be  made  to  strengtheii  the  body,  and 

definite  teaching  should  begin  later  than  with  a  robust  child.  It 
is  most  foolish  to  cram  the  head  t)f  a  backward  child  with  phrases 
it  can  not  xmderstand — at  most  it  can  but  learn  parrot-fashion, 
and  such  a  proceeding  is  about  as  senseless  as  loading  a  delicate 
stomach  with  indigestible  food.  If  a  cliild  has  an  appetite  for  ite 
bodily  f(X)d,  it  can  digest,  and  the  same  rule  holds  good  for  men- 
tal food.  There  is  no  use  in  cramming  it  down  if  the  appetite  for 
knowledge  be  not  there. 

All  teaching  should  proceed  from  the  concrete  to  the  abstract, 
though  the  reverse  method  is  generally  employed.  Arithmetic,  for 
instance,  should  at  first  be  taught  from  objects,  and  not  by  names 
and  figures  which  are  mere  symbols  and  abstractions,  and  most 
difliciilt  for  the  minds  of  children  to  grasp.  The  relative  value  of 
different  kinds  of  money  may  be  easily  learned  by  quite  young 
children,  merely  by  letting  them  play  at  shop  with  real  money. 
At  the  same  time  they  are  unconscioiisly  learning  both  addition 
and  subtraction.  Weights  and  measures  should  be  learned  in  the 
same  way,  and  they  will  be  far  better  impressed  on  the  memory 
than  by  merely  learning  the  tables  of  weights  and  measui-es  in  an 
aiithmetic  book. 

Again,  with  languages — rules  of  grammar  shouhl  be  1 1  ^ ^  ^  nst 

of  all ;  a  language  is  formed  long  before  any  rules  for  .-  j.  it 

are  formulated.  The  rules  of  grammar  are  only  the  recorded  ob- 
servations of  what  I  may  call  the  habits  of  a  language.  Every 
child  should  learn  a  new  language  as  it  learns  its  own,  by  talking 
it,  looking  at  picture  books  and  learning  nursery  rhymes,  and  the 
langiuige  will  have  some  chance  of  developing  naturally  and 
easily,  and  of  being  retained  for  use  in  after-life.  As  languages 
are  usually  taught  in  schools,  they  are  of  no  value  beyond  that  of 
mental  gymnastics,  and  when  the  school  life  is  over  all  (lnj  rules 
and  exercises,  learned  with  so  much  weariness  and  disgust,  slip 
from  the  memory,  from  having  made  no  impression  on  the  mind. 

If  the  child  has  a  natural  bont  in  some  particular  direction, 
this  should  be  encouraged  as  early  as  possible.  I  think,  as  a  rule, 
children  are  taught  far  too  many  things.  Who  does  not  know  of 
girls  who,  with  no  ear  for  music,  are  forced  daily  to  undergo  the 
drudgery  of  practicing,  merely  because  it  is  tho  proper  thing  for 
girls  to  play,  at  any  rate  a  little  ?  Many  persons  will  be  terribly 
alarmed  at  the  suggestion  that  science  is  one  of  thofld  things  all 
children  should  be  taught.     The  word  :-  '  ill 

that  is  dry,  cold,  difficult,  and  unromaii*  .  >  ;i'r 

thn  word  itself  only  means  knowledge,  and  children  find  anythinif 
ao.      '   v^  ;  ;  V   i  will  answer  their  ui,  m-s- 

ti''  ■  m,  and  far  from  beii:  .n- 

romantic    "  ticieaoe,"  to  use  the  words  of  Mr.  Herbert  Uponoer, 
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*^ opens  up  realms  of  pootry  where  to  the  unscientific  all  is  a 
blant." 

Science  properly  taught  is  most  valuable  to  children,  in  that  it 
encourages  a  spirit  of  inquiry  and  love  of  trutli,  and  trains  them 
iu  habits  of  accurate  observance  of  all  around  them,  all  of  which 
qualities  must  surely  be  of  use  to  them.  These  conclusions  will 
not,  perhaps,  be  acceptable  to  those  persons  to  whom  science  is 
repre^^ented  merely  by  the  learning  by  heart  of  a  collection  of  arid 
statements :  such  as  the  distance  from  here  to  the  moon — ^the  rate 
at  which  the  earth  revolves  on  its  own  axis — and  so  on.  I  should 
certainly  advise  them  not  to  teach  their  childrun  science  of  this 
description- 

Before  ending  my  paper,  I  should  like  to  say  a  few  Avords  with 
regard  to  what  1  think  a  great  evil  in  the  education  of  girls.  At 
an  age  of  rapid  growth,  a  girl's  health  is  sometimes  ruined  for 
life  by  the  system  of  brain-forcing  to  which  she  is  subjected.  In 
many  cases  she  has  to  work  eight  hours  a  day,  which  is  the  average 
number  of  working  hours  of  a  grown  man.  Examinations  follow 
one  after  another,  there  is  no  time  to  attend  to  the  development  of 
the  body,  at  the  most  one  hour  in  the  twenty-four  is  given  up  to  a 
mild  walk ;  and  the  continuous  sitting  in  a  stuffy  room,  stooping 
over  books  narrows  the  chest,  and  spoils  the  eye-sight ;  at  the  ago 
of  eighteen  a  pale,  ansemic  young  lady  emerges  from  the  school- 

m,  doubtless  stocked  with  knowledge,  but  also  with  headaches 

d  backaches  enough  to  spoil  the  rest  of  her  life. 

When  one  considers  the  extraordinary  rate  at  which  a  girl  of 
fourteen  will  grow,  and  how  much  of  her  forces  must  be  consumed 
iu  the  mere  act  of  growing,  surely  it  seems  more  reasonable  to 
lighten  her  work  than  to  increase  it.  Such  a  girl  should  only  be 
allowed  to  work  in  the  mornings,  when  she  is  freshest,  and  the 
rest  of  the  day  should  be  devoted  to  the  open  air,  and  development 
of  her  body  by  healthy  outdoor  games.  Above  all,  even  if  she 
hjvs  work  in  the  afternoon — and  some  time  must,  I  suppose,  be 
allowed  for  preparation — no  mental  work  of  any  kind  should  be 
allowe<l  after  6  p.  m.  After  a  long  day  at  school,  many  a  time 
does  tlie  tired  child  return  with  a  quantity  of  exercises,  etc.,  to  bo 
prepared  for  the  morrow,  all  of  which  must  be  done  in  the  even^ 
ing,  and  it  stands  to  reason  that  it  must  be  highly  prejudicial  to 
the  brain  to  be  taxed  at  a  time  when  it  is  fatigued,  and  the  phys- 
ical powers  of  the  child  are  at  a  low  ebb. 

In  a  paper  entitled  "  Home  Lessons  after  School  Hours,"  sent 
to  me  by  my  friend  Sir  Joseph  Fayrer,  and  read  by  him  at  a  con- 
ference at  the  Health  Exhibition,  he  points  out  the  dangers  at- 
tending the  cramming  system,  and  instances  many  cases  of  brain 
disease  resulting  from  it. 

in  conclusion,  let  me  say  that  moral  development  can  not  be 
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too  early  or  carefully  attended  to.  Morals  in  a  child  are  in  a  very 
nidimentary  condition,  and  mucii  depends  on  the  mother  as  to 
whether  they  are  to  develop  and  give  strength  to  the  character,  or 
whether  they  are  to  wither  away,  like  unused  organs  of  the  body. 
Truthfulness,  courage,  and  unselfishness  are  blossoms  of  charac- 
ter growing  from  but  small  seeds ;  let  them  be  nourished  in  the 
warmth  and  sunshine  of  love  and  sympathy,  and  watchfully  pro- 
tected from  choking  weeds,  and  at  last  will  come  the  crowning  of 
a  fine  character,  without  which  all  the  book-learning  in  the  world 
is  but  a  parrot^s  jargon. — Nineteenth  Century. 
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THE  STRUGGLE  OF  SEA  AND  LAND. 

Bt  Db.  VINZEKZ  niLBEB,  or  Grax. 

stand  on  a  bluff  at  the  sea-shore.  The  surf  is  underminii 
That  deep  cutting  into  the  bank  is  its  work.  An  over- 
hanging mass  of  earth  is  thrown  down  and  becomes  the  toy  of  the 
waves,  which  reduce  it  to  gi'aveh  This  in  its  turn  becomes  am- 
munition to  be  hurled  against  the  shore.  Wherever  this  process 
is  going  on,  the  land  falls  back  before  the  advancing  sea,  and  con- 
siderable results  are  evident  in  a  short  time.  The  Island  of  Heli- 
goland has  been  reduced,  within  a  thousand  years,  from  a  con- 
siderable island  to  a  mere  rock.  The  strings  of  rocky  islands 
along  many  coasts  are  remnants  of  destroyed  shore-land.  Thus 
the  land  yields  with  hardly  a  struggle  to  the  supremacy  of  tho 
sea.  Loose  alluvial  ten-ains  give  way  in  a  body.  The  Zuyder  Zee 
80  came  into  being  five  hundred  years  ago,  and  Holland,  part  of 
which  is  below  the  level  of  tho  sea,  would  have  been  likewise 
overfloAvn  if  it  had  not  been  defended  by  artificial  dikes.  Sub- 
sidences of  ground  have  also  been  sometimes  observed  during 
earthquakes. 

In  other  places  the  sea  gives  way.  Rivers  carry  out  masses 
of  detrituK  and  deposit  them  along  the  shores,  causing  the  land 
to  advance.  By  the  operation  of  this  process  Roman  ports  on  the 
eastern  coast  of  Italy  have  been  left  away  inland,  and  whole  al- 
luvial districta  of  the  upper  Italian  plain  have  been  wrested  from 
the  sea. 

No  doubt  a  very  long  time  is  required  for  important  changes 
in  the  sea-lines  to  be  produced  by  these  processes  ;  hence  we  must 
widen  our  view  if  we  would  find  a  solution  of  the  problems  wliich 
the  history  of  the  primitive  seas  offers  us. 

When  the  Alpine  traveler  finds  searshells  included  in  the  rocks 
on  high  peaks,  he  says  that  the  strata  of  the  mountain  are  ocean 
deposits.    In  the  great  foldings  of  the  rocks  which  ho  can  follow 
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aloug  the  naked  cliffs,  he  recognizes  the  results  of  mighty  move- 

lent^  which  the  strata  Imve  undergone  since  they  were  formed, 

id  will  correctly  ascribe  their  elevation  to  the  same  movements. 

The  mountain  has  been  produced  through  a  doubling  up  caiise«l 

iby  a  sidewise  pressure.     If  he  turns  his  steps  to  the  adjacent  low- 

rlands,  be  will  make  the  same  observation  in  horizontal  strata. 

He  now  has  his  choice  whether  to  believe  in  an  elevation  of  a  largo 

irt  of  the  earth's  crust,  or  in  a  sinking  of  the  level  of  the  t>ea 

Ifeince  the  crust  was  formed-     One  of  the  most  debated  questions 

of  geology  turns  on  this  point. 

The  successive  layers  of  the  earth's  crust  have  sometimes  been 
compared  to  the  leaves  of  a  book.    We  read  in  them  a  long  pas- 
{6  in  t.ho  earth's  history  written  by  the  scribe  Nature  herself 
rhile  the  events  were  happening,  and  therefore  even  more  trust- 
worthy than  the  sources  of  ordinary  history.    Yet  many  pages  of 
the  book  are  obscure,  and  those  of  the  first  part  are  still  waiting 
[io  be  deciphered  ;  for,  in  the  sparkling  leaves  of  the  archaic  ciys- 
llLne  rocks,  the  letters  that  should  give  us  knowledge  of  the 
mings  of  life  on  the  earth  seem  to  have  been  washed  out. 
first  volume,  telling  of  the  Palseozoic  age,  makes  us  ac- 
Fquainted  with  a  lower  fauna,  principally  marine,  from  which  only 
le  vertebrates  are  absent.    Then  cartilaginous  fishes  appear  in 
[the  SOurian  and  Devonian,  and  land-inhabiting  vertebrates,  am 
rphibia,  and  reptiles  in  the  Carboniferous  and  Permian.    The  di 
velopment  of  life  goes  on  in  the  Mesozoic  epoch.    The  oldest  and 
lowest  organized  mammals,  the  marsupials,  meet  us  in  the  upper 
frias.    The  Jurassic  gives  us  the  first  birds,  curious  creatures 
ith  teeth  in  their  bills  and  lizards'  tails  bearing  feathers.     Two' 
Bimens  have  been  found, in  the  Archceopteryx,  of  the  transition 
between  the  reptile  and  the  bird.    The  Cretaceous  furnishes 
'the  first  bony  fish  and  new  toothed  birds,  the  odontornithides. 
The  Cenozoic  age,  the  fourth  and  last  volume  of  the  great  book, 
exhibits  another  advance  in  the  development  of  animal  life ;  and 
in  the  Tertiary  the  forerunners  of  the  present  mammals,  and  in 
the  diluvial,  man,  appear.    A  similar  process  of  development  from 
lower  to  higher  forms  is  shown  in  the  vegetable  world. 

The  story  of  this  gradual  rise  of  more  and  more  highly  organ- 
Bod  beings  is  certainly  the  most  important  content  of  those  stone 
jkfl.  But,  besides  that,  they  record  that  the  firm  lands  arose  out 
of  the  floods,  that  the  sea  washed  over  the  land,  left  it,  and  covered 
\'  11.  while  the  mass  of  the  land  constantly  grew.    The  pages 

I  tell  the  covering  of  a  stretch  of  earth  by  the  sea  are  full 

•written  up ;  but  the  periods  of  dry  land  are  more  frequently  madi 
^known  by  a  gap  than  by  a  continuance  of  the  relation ;  and,  in  the 
itter  case,  the  terrestrial  deposits  are  only  present  when  the  spot 
been  covered  by  a  river  or  a  lake. 
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According  to  tho  best  established  and  prevailing  views,  the 
gi'eat  sea-bed3,  the  deep  basins,  are  the  original  features  of  the 
^•face  of  the  earth."  Thoy  are  the  first  depressions  that  were 
made  after  the  planet's  surface  was  solidified  and  its  structure 
began  to  shrink  from  cooling.  These  depressions  have  probably 
been  increasing  vertically  through  all  the  geological  ages,  and 
therein  lies  the  cause  of  the  constant  increase  of  the  land  to  tho 
present  time.  But  the  constancy  of  this  increase  is  a  fact  only  $» 
a  whole ;  for  there  have  been  times  when  the  sea  rose  over  the 
shore  and  overflowed  a  large  yjart  of  the  land.  The  last  great 
transgression  of  this  kind  occurred  at  the  beginning  of  the  Mio- 
cene Tertiary,  when  extensive  tracts  of  the  Old  World  were  cov- 
ered with  water.  Parts  of  Italy,  Poi-tugal,  southera  France,  north- 
ern Switzerland,  southern  and  northern  Germany,  the  Vienna 
basin,  and  the  Hungarian  plain,  and  of  the  lowlands  of  eastern 
Europe  and  the  Black  Sea  region  away  into  the  interior  of  Asia 
to  Persia,  with  the  plains  of  North  Africa  still  bear  the  marine 
dejKisits  of  that  period,  with  the  remains  of  organisms,  mostly  of 
extinct  species,  that  inhabited  the  adjoining  seas.  The  waters  re- 
tired to  their  beds  during  the  Pliocene,  and  the  present  boundary- 
lines  of  the  land  regions,  aside  from  a  few  erosions,  were  shaped 
during  the  same  period.  Similar  processes  took  place  repeatedly 
in  the  earlier  periods  of  the  earth's  growth,  and  to  them  are  as- 
cribed most  of  the  changes  that  have  taken  place  in  the  nf 
animals  and  plants ;  for  these  encroachments  of  the  sea  i  iie 
living  world  into  a  narrower  space,  and  entailed  a  fierce  struggle 
for  existence,  in  which  the  less  valiant  species  succumbed.  The, 
retreat  of  the  sea  again  permitted  a  fruitful  development  of  life 
and  the  origination  of  new  species. 

An  imxK)rtant  circumstance  has  been  brought  to  light  in  the 
investigation  of  the  fluctuations  of  the  ocean.  The  continents 
have  been  overflowed  several  times.  Suess,  who  has  made  tho 
most  thorough  study  of  the  subject,  has  recognized  six  principal 
periods  of  .submersion,  and  as  many  of  dryness.  But  no  indubi- 
tably deep-sea  deposits  later  than  the  Silurian  are  <  "  "  ■« 
tho  present  continents.  The  great  soa-licds  are  i>i  id 
primitive  likewise  ore  the  socles  of  the  continents,  standing  as 
e«|i  ""  irdy  ohm'  '  '  tlio  briny  ^<  '  *i  :  in  the 
alt-  -MHofthr'  .  n;^  under  it,  u'  .  .  -oa,  at 
other  times  shaking  it  oil  and  sending  it  back  within  its  lines. 

The  cause  ol"  "  sses  is  still  awaiting  explanation.    Cel- 

sius and  Linn  .^erve<l  the  gain  of  hand  on  the  Baltic 

coast  during  the  Jast  century,  expressed  the  opinion  that  the  sea 
was  retreating.  This  vit>w  was  conb.'sted  at  tho  beginning  of  tbo 
present  century  by  Leo]Kild  von  Buch,  who  thought  that  Scandi- 
navia was  rising.    Lyell  and  Darwin  advanced  the  theory  of  the 
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rising  and  sinking  of  continents,  and  this  solution  of  the  prob- 
lem has  not  been  contradicted  till  very  recently.  There  is  a  kind 
of  suggestion  with  which  great  men,  to  whose  minds  the  world 
pays  deference,  inspire  theii*  contemporaries  when  they  give  any 
view  the  weight  of  their  approval,  which  is  at  the  same  time  detri- 
montAl  to  progress  in  science.  In  this  way  many  an  error  has  been 
generally  accepted  without  further  proof. 

.  Suess  does  not  ask  for  an  unjudicial  acceptance  of  his  theory, 
but  has  published  the  whole  course  of  his  investigations,  with  his 
proofs,  in  a  great  work,  the  "  Antlitz  der  Erde  "  (*'  The  Face  of  the 
Earth "),  in  which  he  has  examined  the  signs  of  changes  in  the 
level  of  the  ocean,  so  far  as  they  have  been  observed  in  all  known 
j>arts  of  the  earth  and  through  all  the  geological  periods.  His 
exposition  points  to  a  synchronism  of  overflows  and  uncoverings 
of  the  laud  over  extensive  regions.  This  result  has  impelled  him 
to  oppose  the  prevailing  doctrine  of  upheavals  and  depressions  of 
the  land.  Aside  from  the  fact  that  the  supposed  elevation  of  the 
continents  is  problematical  in  itself,  such  movements  could  not  go 
on  over  the  whole  earth  at  the  same  time  and  in  the  same  direc- 
tion. Changes  in  the  level  of  the  waters,  on  the  other  hand, 
would  be  of  the  general  character  which  the  survey  of  the  phe- 
nomena indicates,  for  a  free  rising  of  the  water,  even  under  local 
influences,  would  at  once  make  itself  felt  over  the  whole  surface 
of  the  earth. 

Suess's  studies  of  the  causes  of  the  rising  and  falling  of  the 
waters  brought  him  to  the  following  conclusions  ;  The  ocean  beds 
were  produced  by  the  sinking  of  those  parts  of  the  earth's  surface 
that  correspond  with  them.  The  uneven  shrinking  of  the  globe  is 
a  consequence  of  its  continuous  cooling.  Every  new  subsidence  of 
the  sea- bottom  causes  a  falling  of  the  water.  Elevations  of  the 
ground  take  place  too.  The  bottom  of  the  ocean  is  incessantly 
receiving  detritus  from  the  overflowed  land,  of  which  the  water 
brings  down  as  much  as  it  can  hold ;  this  tends  to  raise  the  level 
of  the  ocean.  Yet  Suess  concludes  that  these  processes  are  not 
adequate  to  explain  the  full  measure  of  the  primitive  movements, 
and  reserves  judgment  on  that  point. 

The  present  author  has  gone  further  into  this  subject,  in  an 
article  in  the  "Zeitschrift  fiir  wisaenschaftliche  Geographie," 
although  he  has  not  conce-aled  the  existing  difficulty.  Unfortu- 
nately, Suess's  deductions  were  not  before  him  when  he  prepared 
his  paper.  That  essay,  building  in  part  on  similar  researches, 
accepts  contraction  as  the  sufficient  cause  for  the  fluctuations  of 
the  sea.  According  to  the  now  prevailing  views,  which  have,  how- 
-  '      n  very  recently  contradicted  by  investigators  of  repute, 

t ;  uint  loss  of  heat  from  the  interior  of  the  earth  produces  a 

steady  shrinkage  of  the  globe.    From  time  to  time  the  tensions  in 
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the  outer  arches  of  the  earth  are  relaxed,  and  the  cruBt  sinks.  In 
that  case,  three  views  are  conceivable  respecting  the  relations  of 
land  and  sea :  either  both  parts  sink  alike,  or  the  land  sinks  more 
than  the  sea,  or  the  sea  than  the  land.  In  the  first  case,  the  rise  of 
the  sea  will  he  only  that  caused  by  the  contraction  of  its  bod, 
which,  being  dependent  on  the  slighter  contraction  of  the  surface 
of  the  globe,  is  of  relatively  little  importance  ;  in  the  second  case, 
the  sea  would  spread  over  the  lower  lands,  rising  to  appearance, 
while  in  fact  its  level  has  diminished  on  account  of  the  wider 
diffusion  of  its  waters;  or,  in  the  third  case,  the  sea  would  retire 
on  account  of  the  falling  of  its  level. 

These  things  alone  coidd  hardly  have  produced  the  observed 
results,  had  there  not  been  imjiortant  circumstances  associated 
with  them  which  in  times  of  quiet  worked  in  their  favor.  The  land 
is  being  uninterruptedly  swept  off,  and  is  gradually  as  a  whole  be- 
coming lower  aud  lower  from  the  top.  The  rock  falls  from  the 
heights,  the  brooks  and  rivers  take  fragments  in  their  course 
and  drag  the  chips  of  weathering  and  of  their  own  planing-work 
into  the  sea.  The  land  is  reduced  by  denudation,  the  sea  rises  by 
the  action  of  the  deposits  on  its  bottom.  Extensive  lowlands  are 
at  last  formed  as  the  result  of  the  washings,  so  that  large  districts 
may  be  put  under  water  by  slight  shriukings  of  the  land.  When 
these  are  overflowed  by  the  sea,  the  deposits  rise  on  its  bottom, 
stratum  by  stratum,  till,  after  a  long  time,  they  nearly  reach  the 
level  of  the  water.  Then  a  slight  sinking  of  the  sea-bottom  suf- 
fices to  reduce  the  water  to  its  old  level ;  and  the  alternation  of  a 
washing  away  of  the  soil  and  the  conversion  of  the  overflowed 
territory  into  dry  land  begins  anew. — Translated  for  the  Popular 
Science  Monthly  from  Das  AusIanJ. 


THE  ROYAL  SOCIETY  OP  ENGLAND. 

Br  Da.  WILLIAM  C.  CAOALL. 

THAT  "wonderful  pacifick  year  1660"  witnessed  the  restoti* 
tion  of  the  house  of  Stuart  and  the  organization  of  the  Royal 
Society. 

After  twenty  years  of  civil  wars,  Cromwell,  and  Puritanism, 


the  English  ixjople,  with  the  surfeit  which  invariably  follows  the 
prolonged  discussion  of  one  idea,  turned  with  aWditj'  to  the  gay 
court  whifh  Charles  II  brought  with  him  into  Whitehall-  Peace 
camo,  commerce  fiowod  on  undisturbed,  and  from  the  strictest 
p.i;,.;...,  ''lonatiomil  pendulum  swung  to  license,  skepticism, and 
a.        ,        ly. 

Fortunately,  it  was  but  a  part  of  England  which  full  into  theoe 
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excesses.  There  was  an  element  which  likewise  turned  from  the 
heateU  discussions  of  theologj',  but,  more  wisely,  sought  the  serene 
companionship  of  Nature  as  the  restful  change. 

"There  arose  at  this  time,"  says  Dr.  Whewell,  "a  group  of 
philosophers,  who  began  to  knock  at  the  door  where  truth  was 
to  be  found,  although  it  was  left  for  Newton  to  force  it  open. 
These  were  the  founders  of  the  Royal  Society." 

Bat  to  Lord  Bacon,  who  died  but  thirty-six  years  before  the 
incori)oration  of  the  society,  is  due  the  first  impulse  in  England 
to  the  proper  study  of  nature.  Indeed,  some  such  an  institution 
as  the  Royal  Society,  for  the  study  of  the  sciences,  was  in  his 
mind  when  he  wrote  his  philosophical  romance,  the  "  New  Atlan- 
tiiw"    What  he  did  not  live  to  form,  his  disciples  realized. 

Dr.  Wallis,  in  his  diary  of  lG96-'97,  says;  "About  the  year 
1M5,  while  I  lived  in  London  (at  a  time  when,  by  our  civil  wars, 
academical  studies  were  much  interrupted  in  both  our  univer- 
sities), besides  the  conversation  of  diverse  eminent  divines,  as 
to  matters  theological,  I  had  the  opportunity  of  being  acquainted 
with  diverse  worthy  persons,  inquisitive  into  natural  philosophy 
■  and  other  parts  of  human  learning,  and  particularly  of  what  had 
I  been  called  the  New  Philosophy  or  Experimental  Philosophy.  .  .  . 
I  Our  business  (at  these  meetings,  held  at  Gresham  College)  was 
I  (precluding  matters  of  theology  and  statecraft)  to  discourse  and 
I  conBider  of  Philosophical  Enquirt€3,  and  such  as  related  thereto : 
^HB  Physick,  Anakmiy,  Oeomefry,  Astronomy,  Nnviydtion,  &ot,icks, 
^Bhg^neticka,  Chemicks,  Mechanicks,  and  Natural  Experiments. 
We  then  discoursed  of  the  circulation  of  the  blood,  the  valves  of 
the  veins,  the  vena?  lactea^  the  lymphatick  vessels,  the  Copemican 
hypothesis,  the  nature  of  comets  and  new  stars,  the  satellites  of 
Jupiter,  the  oval  shape  of  Saturn,  the  spots  in  the  sun,  and  its 
turning  on  its  own  axis,  the  inequalities  and  selenography  of  the 
moon,  the  several  phases  of  Venus  and  Mercury,  the  improvement 
of  telescopes,  and  grinding  of  glasses  for  that  purpose,  the  weight 
of  air,  the  possibility  or  impossibility  of  vacuities,  and  nature's 
abhorrence  thereof,  the  Torricellian  experiment  in  quicksilver, 
the  descent  of  bodies  and  the  degree  of  acceleration  therein,  and 
diverse  other  things  of  like  nature." 

These  meetings  were  continued  at  Gresham  College  and  at 
Oxford,  whither  many  went  with  Charles  I,  as  frequently  as  the 
exigencies  of  war  j»crmitted ;  but,  with  Charles  II  firmly  seated  on 
the  throne,  the  fugitives  returned  to  Loudon,  where,  in  KjfiO,  the 
society  was  formally  instituted,  and  application  was  made  to  the 
king  to  give  it  a  corporate  being  and  name  by  a  royal  charter. 

Sir  Robert  Moray,  the  first  president,  brought  in  word  from 
the  court  that  "  the  king  had  been  acquainted  with  the  design  of 
the  meeting.    And  he  did  well  approve  of  it,  and  would  be  ready 


222 


TffS  POPULAR  SCIEyCE  MONTHLY. 


too  early  or  carefully  attended  to.  Morals  in  a  child  are  in  a  very 
rudimentary  condition,  and  much  depends  on  the  mother  as  to 
whether  they  are  to  develop  and  give  strength  to  the  character,  or 
whether  they  are  to  wither  away,  like  unused  organs  of  the  body. 
Truthfulness,  courage,  and  unselfishness  are  blossoms  of  charac- 
ter growing  from  but  small  seeds;  let  them  be  nourished  in  the 
warmth  and  sunshine  of  love  and  sympathy,  and  watchfully  pro- 
tected from  choking  weeds,  and  at  last  will  come  the  crowning  of 
a  fine  character,  without  which  all  the  book-learning  in  the  world 
is  but  a  parrot's  jargon, — Nineteenth  Centu/ry. 


THE  STRUGGLE   OF  SEA  AND  LAND. 

Bt  Db.  VINZENZ  UILBEB,  o?  Gbai. 


W"E  stand  on  a  bluff  at  the  sea-shore.  The  surf  is  undermining 
it.  That  deep  cutting  into  the  hank  is  its  work.  An  over- 
hanging mass  of  eartli  is  thrown  down  and  becomes  the  toy  of  the 
waves,  which  reduce  it  to  gravel.  This  in  its  turn  becomes  am- 
munition to  be  hurled  against  the  shore.  Wherever  this  process 
is  going  on,  the  land  falls  back  before  the  advancing  sea,  and  con- 
siderable results  are  evident  in  a  short  time.  The  Island  of  Heli- 
goland has  been  reduced,  within  a  thousand  years,  from  a  con- 
siderable island  to  a  mere  rock.  The  strings  of  rocky  islands 
along  many  coasts  are  remnants  of  destroyed  shore-land.  Thus 
the  land  yields  with  hardly  a  struggle  to  the  supremacy  of  the 
sea.  Loose  alluvial  terrains  give  way  in  a  body.  The  Zuyder  Zee 
80  came  into  being  five  hundi-ed  years  ago,  and  Holland,  part  of 
which  is  below  the  level  of  the  sea,  would  have  been  likewise 
overflown  if  it  had  not  been  defended  by  artificial  dikes.  Sub- 
sidences of  ground  have  also  been  sometimes  observed  during 
earthquakes. 

In  other  places  the  sea  gives  way.  Rivers  carry  out  masses 
of  detritus  and  deposit  them  along  the  shores,  causing  the  land 
to  advance.  By  the  operation  of  this  process  Roman  ports  on  the 
eastern  coast  of  Italy  have  been  left  away  inland,  and  whole  al- 
luvial districts  of  the  upper  Italian  plain  have  been  wrested  from 
the  sea. 

No  doubt  a  very  long  time  is  required  for  important  changes 
in  the  sea-lines  to  be  produced  by  these  processes  ;  hence  we  mtist 
widen  our  view  if  we  would  find  a  solution  of  the  problems  which 
the  history  of  the  primitive  seas  offers  us. 

When  the  Alpine  traveler  finds  sea-shells  included  in  the  rocks 
on  high  peaks,  he  says  that  the  strata  of  the  mountain  are  ocean 
deposits.    In  the  great  foldings  of  the  rocks  which  he  can  follow 
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along  the  nakeil  cliffs^  he  recognizes  the  results  of  mighty  move- 
ments which  the  strata  have  undergone  since  they  were  formed, 
and  will  correctly  ascribe  their  elevation  to  the  same  movements. 
The  mountain  has  been  produced  through  a  doubling  up  caused 
by  a  sidewiae  pressure.  If  he  turns  his  8tei)8  to  the  adjacent  low- 
lands, he  will  make  the  same  observation  in  horizontal  strata. 
He  now  has  his  choice  whether  to  believe  in  au  elevation  of  a  large 
part  of  the  earth's  crust,  or  in  a  sinking  of  the  level  of  the  sea 
since  the  crust  was  formed.  One  of  the  most  debated  questions 
of  geolog>'  turns  on  this  point. 

The  successive  layers  of  the  earth's  crust  have  sometimes  been 
compared  to  the  leaves  of  a  book.  We  read  in  them  a  long  pas- 
sage in  the  earth's  history  written  by  the  scribe  Nature  herself 
while  the  events  were  happeniugj  and  therefore  even  more  trust- 
worthy than  the  sources  of  ordinary  history.  Yet  many  pages  of 
the  book  are  obscure,  and  those  of  the  first  part  are  still  waiting 
to  be  deciphered  ;  for,  in  the  sparkling  leaves  of  the  archaic  crys- 
talline rocks,  the  letters  that  should  give  us  knowledge  of  the 
beginnings  of  life  on  the  earth  seem  to  have  been  washed  out. 
The  first  volume,  telling  of  the  Palteozoic  age,  makes  us  ac- 
quainted with  a  lower  fauna,  principally  marine,  from  which  only 
the  vertebrates  are  absent.  Then  cartilaginous  fishes  appear  in 
the  Silurian  and  Devonian,  and  land-inhabiting  vertebrates,  am- 
phibia, and  reptiles  in  the  Carboniferous  and  Permian.  The  de- 
velopment of  life  goes  on  in  the  Mesozoic  epoch.  The  oldest  and 
lowest  organized  mammals,  the  marsupials,  meet  us  in  the  upper 
Trias.  The  Jurassic  gives  us  the  first  birds,  curious  creatures 
with  teeth  in  their  bills  and  lizards'  tails  bearing  feathers.  Two 
specimens  have  been  found,  in  t\ie  Arch(eopteryx,oi  the  transition 
form  between  the  reptile  and  the  bird.  The  Cretaceous  furnishes 
the  first  bony  fish  and  new  toothed  birds,  the  odontomithides. 
The  Cenoaoic  age,  the  fourth  and  last  volume  of  the  great  book, ' 
exhibits  another  advance  in  the  development  of  animal  life ;  and 
in  the  Tertiary  the  forerunners  of  the  present  mammab,  and  in 
the  diluvial,  man,  appear.  A  similar  process  of  development  from 
lower  to  higher  forms  is  shown  in  the  vegetable  world. 

The  story  of  this  gradual  rise  of  more  and  more  highly  organ- 
ized beings  is  certainly  the  most  important  content  of  those  stone 
books.  But,  besides  that,  they  record  that  the  firm  lands  arose  out 
of  the  floods,  that  the  sea  washed  over  the  land,  left  it,  and  covered 
it  again,  while  the  mass  of  the  land  constantly  grew.  The  pages 
that  sketch  the  covering  of  a  stretch  of  earth  by  the  sea  are  fully 
written  up;  but  the  periods  of  dry  land  are  more  frequently  made 
known  by  a  gap  than  by  a  continuance  of  the  relation ;  and,  in  the 
latter  case,  the  terrestrial  deposits  are  only  present  when  the  spot 
has  been  covered  by  a  river  or  a  lake. 
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According  to  the  best  established  and  prevailing  views,  the 
great  sea-beds,  the  deep  basins,  are  the  original  features  of  the 
"  face  of  the  earth."  They  aria  the  first  depressions  that  were 
made  after  the  planet's  surface  was  solidified  and  its  structure 
began  to  shrink  from  cooling.  These  depressions  have  probably 
been  increa.sing  vertically  through  all  the  geological  ages,  and 
therein  lies  the  cause  of  the  constant  increase  of  the  land  to  the 
present  time.  But  the  constancy  of  this  increase  is  a  fact  only  as 
a  whole ;  for  there  have  been  times  when  the  sea  rose  over  the 
shore  and  overflowed  a  largo  part  of  the  land.  Tho  last  great 
transgression  of  this  kind  occurred  at  the  beginning  of  the  Mio- 
cene Tertiary,  when  extensive  tracts  of  the  Old  World  were  cov- 
ered with  water.  Parts  of  Italy,  Portxigal,  southern  France,  north- 
ern Switzerland,  southern  and  northern  Germany,  the  Vienna 
basin,  and  the  Hungarian  plain,  and  of  the  lowlands  of  eastern 
Europe  and  the  Black  Sea  region  away  into  the  interior  of  Asia 
to  Persia,  with  the  plains  of  North  Africa  still  bear  tho  marine 
deposits  of  that  period,  with  the  remains  of  organisms,  mostly  of 
extinct  species,  that  inhabited  the  adjoining  seas.  The  waters  re- 
tired to  their  beds  during  the  Pliocene,  and  the  present  boundary- 
lines  of  the  land  regions,  aside  from  a  few  erosions,  were  shapwd 
during  the  same  period.  Similar  processes  took  place  repeatedly 
in  the  earlier  periods  of  the  earth's  growth,  and  to  them  are  as- 
cribed most  of  the  changes  that  have  taken  place  in  the  species  of 
animals  and  jjlants ;  for  these  encroachments  of  the  sea  forced  the 
living  world  into  a  narrower  space,  and  entailed  a  fierce  struggle 
for  existence,  in  which  the  less  valiant  species  succumbed.  The, 
retreat  of  the  sea  again  permitted  a  fruitful  development  of  life 
and  the  origination  of  new  species. 

An  important  circumstance  has  been  brought  to  light  in  the 
investigation  of  the  fluctuations  of  the  ocean.  The  continents 
have  been  overflowed  several  times.  Suess,  who  has  made  the 
most  thorough  study  of  the  subject,  has  recognized  six  principal 
periods  of  submersion,  and  as  many  of  dryness.  But  no  indubi- 
tably deep-sea  deposits  later  than  the  Silurian  are  to  be  found  on 
the  present  continents.  The  groat  sea-beds  are  primitive;  and 
primitive  likewise  are  the  socles  of  the  continents,  standing  as 
equally  sturdy  champions  with  the  briny  flood,  sometimes  in  the 
alternations  of  the  contest  lying  under  it,  overcome  by  the  sea,  at 
other  times  shaking  it  off  and  sending  it  back  within  its  lines. 

The  cause  of  these  processes  is  still  awaiting  explanation.  Cel- 
sius and  Linnaeus,  who  observed  the  gain  of  land  on  the  Baltic 
coast  during  the  last  century,  expressed  the  opinion  that  the  sea 
was  retreating.  This  view  was  contested  at  the  beginning  of  the 
present  century  by  Leopold  von  Buch,  who  thought  that  Scandi- 
navia was  rising.    Lyell  and  Darwin  advanced  the  theory  of  the 
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rising  and  sinking  of  continents,  and  this  solution  of  the  prob- 
lem has  not  been  contradicted  till  very  recently.  There  is  a  kind 
of  suggestion  with  which  great  men,  to  whose  minds  the  world 
pays  deference,  inspire  their  contemporaries  when  they  give  any 
view  the  weight  of  their  approval,  which  is  at  the  same  time  detri- 
mental to  progress  in  science.  In  this  way  many  an  error  has  been 
generally  accepted  without  further  proof. 

Suess  does  not  ask  for  an  unjudicial  acceptance  of  his  theory, 
but  has  published  the  whole  course  of  his  investigations,  with  his 
proofs,  in  a  great  work,  the  "  Antlitz  der  Erde"  ("The  Face  of  the 
Earth  "),  in  which  he  has  examined  the  signs  of  changes  in  the 
level  of  the  ocean,  so  far  as  they  have  been  observed  in  all  known 
parts  of  the  earth  and  through  all  the  geological  periods.  His 
exposition  points  to  a  synchronism  of  overflows  and  uncoverings 
of  the  laud  over  extensive  regions.  This  result  has  impelled  him 
to  oppose  the  prevailing  doctrine  of  upheavals  and  depressions  of 
the  land.  Aside  from  the  fact  that  the  supposed  elevation  of  the 
oontinonts  is  problematical  in  itself,  such  movements  could  not  go 
on  over  the  whole  earth  at  the  same  time  and  in  the  same  direc- 
tion- Changes  in  the  level  of  the  waters,  on  the  other  hand, 
would  be  of  the  general  character  which  the  survey  of  the  phe- 
nomena indicates,  for  a  free  rising  of  the  water,  even  under  local 
influences,  would  at  once  make  itself  felt  over  the  whole  surface 
of  the  earth. 

Suess's  studies  of  the  causes  of  the  rising  and  falling  of  the 
waters  brought  him  to  the  following  conclusions  :  The  ocean  beds 
were  produced  by  the  sinking  of  those  parts  of  the  earth's  surface 
that  correspond  with  them.  The  uneven  shrinking  of  the  globe  is 
a  consequence  of  its  continuous  cooling.  Every  new  subsidence  of 
the  sea-bottom  causes  a  falling  of  the  water.  Elevations  of  the 
ground  take  place  too.  The  bottom  of  the  ocean  is  incessantly 
receiving  detritus  from  the  overflowed  land,  of  which  the  water 
brings  down  as  much  as  it  can  hold ;  this  tends  to  raise  the  level 
of  the  ocean.  Yet  Suess  concludes  that  these  processes  are  not 
adequate  to  explain  the  full  measure  of  the  primitive  movements, 
and  reserves  judgment  on  that  point. 

The  present  author  has  gone  further  into  this  subject,  in  an 
article  in  the  "  Zeitschrift  fiir  wissenschaftliche  Geographie," 
although  he  has  not  concealed  the  existing  difficulty.  Unfortu- 
nately, Suess's  deductions  were  not  before  him  when  he  prepared 
his  paper.  That  essay,  building  in  part  on  similar  researches, 
accepts  contraction  as  the  sufficient  cause  for  the  fluctuations  of 
the  sea.  According  to  the  now  prevailing  views,  which  have,  how- 
ever, been  very  recently  contradicted  by  investigators  of  repute, 
the  constant  loss  of  heat  from  the  interior  of  the  earth  produces  a 
steady  shrinkage  of  the  globe.    From  time  to  time  the  tensions  in 
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the  outer  arches  of  the  earth  are  relaxed,  and  the  crust  sinks.  In 
that  case,  three  views  are  conceivable  respecting  the  relations  of 
land  and  sea :  either  both  parts  sink  alike,  or  the  land  sinks  more 
than  the  sea,  or  the  sea  than  the  land.  In  the  first  case,  the  rise  of 
the  sea  will  be  only  that  caused  by  the  contraction  of  its  bed, 
which,  being  dependent  on  the  slighter  contraction  of  the  surface 
of  the  globe,  is  of  relatively  little  importance  ;  in  the  second  case, 
the  sea  would  spread  over  the  lower  lands,  rising  to  appearance, 
while  in  fact  its  level  has  diminished  on  account  of  the  wider 
diffusion  of  its  waters;  or,  in  the  third  case,  the  sea  would  retire 
on  account  of  the  falling  of  its  level. 

These  things  alone  could  hardly  have  produced  the  observed 
results,  had  there  not  been  important  circumstances  associated 
with  them  which  in  times  of  quiet  worked  in  their  favor.  The  land 
is  being  uninterruptedly  swept  off,  and  is  gradually  as  a  whole  be- 
coming lower  and  lower  from  the  top.  The  rock  falls  from  the 
heights,  the  brooks  and  rivers  take  fragments  in  their  course 
and  drag  the  chips  of  weathering  and  of  their  own  planing-work 
into  the  sea.  The  land  is  reduced  by  denudation,  the  sea  rises  by 
the  action  of  the  deposits  on  its  bottom.  Extensive  lowlands  are 
at  last  formed  as  the  result  of  the  washings,  so  that  large  districts 
may  be  put  under  water  by  slight  shrinkings  of  the  land.  When 
these  are  overflowed  by  the  sea,  the  deposits  rise  on  its  bottom, 
stratum  by  stnatum,  till,  after  a  long  time,  they  nearly  reach  tho 

L level  of  the  water.  Then  a  slight  sinking  of  tho  sea-bottom  suf- 
fices to  reduce  the  water  to  its  old  level ;  and  the  alternation  of  a 
washing  away  of  tho  soil  and  the  conversion  of  tlie  overflowed 
territory  into  dry  laud  begins  anew. — Translated  for  the  Popular 
Science  Monthly  from  Das  Ausland. 
I 
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THAT  "wonderful  pacifick  year  1660"  witnessed  the  restora- 
tion of  the  house  of  Stuart  and  the  organization  of  the  Royal 
Society. 

After  twenty  years  of  civil  wars,  Cromwell,  and  Puritanism, 
the  English  people,  with  the  surfeit  which  invariably  follows  the 
prolonged  discussion  of  one  idea,  turned  with  avidity  to  the  gay 
court  which  Charles  II  brought  with  him  into  Whitehall.  Peace 
came,  commerce  flowed  on  undisturbed,  and  from  the  strictest 
I'eligion  the  national  pendulum  swung  to  license,  skepticism,  and 
debauchery. 

Fortunately,  it  was  but  a  part  of  England  which  fell  into  these 
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8.  There  was  an  element  which  likewise  turned  from  the 
heated  discussions  of  theology,  but,  more  wisely,  sought  the  serene 
companionship  of  Nature  as  the  restful  change. 

"  Tlipre  arose  at  this  time,"  says  Dr.  Whewell,  "a  gronp  of 
philosophers,  who  began  to  knock  at  the  door  where  truth  was 
to  be  found,  although  it  was  left  for  Newton  to  force  it  open. 
These  were  the  founders  of  the  Royal  Society." 

But  to  Lord  Bacon,  who  died  but  thirty-six  years  before  the 
incorporation  of  the  society,  is  due  the  first  impulse  in  England 
to  the  proper  study  of  nature.  Indeed,  some  such  an  institution 
as  the  Royal  Society,  for  the  study  of  the  sciences,  was  in  his 
mind  when  he  wrote  his  philosophical  romance,  the  "  New  Atlan- 
tis."   What  he  did  not  live  to  form,  his  disciples  realized. 

Dr.  Wallis,  in  his  diary  of  lCi)C-'97,  says :  "  About  the  year 
lfi4o,  while  I  lived  in  London  (at  a  time  when,  by  our  ci\41  wars, 
academical  studies  were  miach  interrupted  in  both  our  univer- 
sities), besides  the  conversation  of  diverse  eminent  divines,  as 
to  matters  theological,  I  had  the  opportunity  of  being  acqiiainted 
with  diverse  worthy  persons,  inquisitive  into  natural  philosophy 
and  other  parts  of  human  learning,  and  particularly  of  what  had 
been  called  the  New  Philosophy  or  Experimental  Philosophy.  .  .  . 
Our  business  (at  these  meetings,  held  at  Gresham  College)  was 
(precluding  matters  of  theology  and  statecraft)  to  discourse  and 
consider  of  Philosophical  Enquiries,  and  such  as  related  thereto : 
aa  Physick,  Anaiumy,  Qeomelry,  Astronomy,  Navigation,  StalickSf 
Mugneticlcn,  C'hemicks,  Mecfianick^,  and  Natural  Experiments. 
We  then  discoursed  of  the  circulation  of  the  blood,  the  valves  of 
tlie  veins^  the  vena?  lacteae,  the  lymphatick  vessels,  the  Copernican 
hypothesis,  the  nature  of  comets  and  new  stars,  the  satellites  of 
Jupit-er,  the  oval  shape  of  Saturn,  the  spots  in  the  sun,  and  its 
turning  on  its  own  axis,  the  inequalities  and  selenography  of  the 
oon,  the  several  phases  of  Venus  and  Mercury,  the  improvement 
of  telescopes,  and  grinding  of  glasses  for  that  purpose,  the  weight 
of  air,  the  possibility  or  impossibility  of  vacuities,  and  nature's 
abhorrence  thereof,  the  Torricellian  experiment  in  quicksilver, 
the  descent  of  bodies  and  the  degree  of  acceleration  therein,  and 
diverge  other  things  of  like  nature." 

These  meetings  were  continued  at  Gresham  College  and  at 
Oxford,  whither  many  went  with  Charles  I,  as  frequently  as  the 
exigencies  of  war  permitteil ;  but,  with  Charles  II  firmly  seated  on 
the  throne,  the  fugitives  returned  to  Loudon,  where,  in  l&iO,  the 
society  was  formally  instituted,  and  apxilication  was  made  to  the 
king  to  give  it  a  corporate  being  and  name  by  a  royal  charter. 

Sir  Robert  Moray,  the  first  president,  brought  in  word  from 
the  court  that "  the  king  had  been  acquainted  with  the  design  of 
the  meeting.    And  he  did  well  approve  of  it,  and  would  be  ready 
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to  ^ve  encouragement  to  it"     The  royal  patron  fulfilled  hia 
promise. 

The  charter  of  incorporation  passed  the  great  seal  on  the  16  th 
of  July,  16G2,  and  was  read  on  the  13th  of  August  following. 

Evelyn's  "Diary"  of  this  date  contains  this  passage:  "Our 
charter  being  now  passed  under  the  broad  seal,  constituting  ns  a 
corporation,  the  name  of  Royal  Society,  for  the  improvement  of 
natural  knowledge,  was  this  day  read ;  and  was  all  that  was  done 
this  afternoon,  being  very  long." 

Charles  affected  chemistry  and  navigation,  and,  when  he  grew 
tired  of  his  wine  and  his  mistresses,  would  resort  to  his  labora- 
tory, and  as  the  young  rakes,  who  circled  about  him,  imitated  the 
royal  exemplar's  dissipations,  so  thoy  frequented  the  scientific 
lectures  and  tried  to  look  wise.  But  even  Charles  and  his  fops 
could  not,  by  their  attention,  harm  the  growing  sciences  in  the 
estimation  of  good  and  true  men.  The  reason  for  this  may  be 
found  in  the  recognition  of  the  need  of  such  a  society,  and  the 
character  of  the  men  constituting  it.  The  fame  of  such  men  as 
Sir  Robert  Moray,  Boyle,  Evelyn,  Pepys,  Wallis,  Hooke,  and 
Wren,  who  were  among  the  incorporators,  continues  lively  to  this 
day.  It  may  not  bo,  as  has  been  said,  that  the  incorporation  of 
the  Royal  Society  was  the  only  wise  act  of  Charles  11,  yet  it  haa 
proved  itself,  without  a  doubt,  his  wisest  act. 

It  was  high  time  that  England  was  bestirring  herself,  for  on 
every  side  were  evidences  of  the  pressing  need  of  some  such  insti- 
gating and  conserving  force  as  the  Royal  Society  soon  became. 
Every  intellectual  center  of  Italy  had  its  Academy  of  Science,  and 
France  already  had  hor  society  for  the  study  of  literature.  The 
origin  of  leameil  societies  appears  to  take  the  same  course  as  the 
order  of  succession  of  the  universities.  As  the  first  university 
arose  in  Italy,  so  arose  the  first  academy;  then  comes  France, 
with  her  University  of  Paris  and  the  French  Academy;  later, 
England  follows  close  upon  the  heels  of  France,  with  hor  univer- 
sities at  Oxford  and  Cambridge,  and  her  Royal  Society.  By  the 
lapsing  of  the  Academy  del  Cimento  of  Florence,  and  other 
Italian  aoadomies,  the  Royal  Society  of  England  enjoys  the 
honor  of  being  the  oldest  in  consecutive  history  of  any  society 
in  Europe  which  was  established  for  the  investigation  and  ad- 
vancomont  of  science. 

There  is  no  better  illustration  of  the  true  Bcientific  spirit  of 
inquiry  which  the  Royal  Society  at  once  sf^t  on  fcKJt  throughout 
England,  tlian  its  influence  upon  the  popular  superstitious  of  the 
day.  The  popular  belief  in  witchcraft  had,  during  the  sixteenth 
and  seventeenth  centuries,  reached  < '     '    '   lit  of  its  '' 

In  Germany  the  number  of  p<  i  as  was  >.  is.    A 

twentieth  part  of  the  entire  population  of  the  small  district  of 
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J^imlheim  fell  victims  in  four  years.  In  the  district  of  Como, 
jlwitzerland,  one  thousand  were  burned  in  one  year  (1524).  In 
ranee  the  destruction  of  life  was  equally  frightful.  Witch-per- 
BGCutions  in  England  came  on  later,  but  were  equally  ferocious. 

James  I  wrote  a  treatise  on  "  Demonology,"  and  during  the 
Long  Parliament  three  thousand  persons  were  executed  by  legal 
processes  alone,  not  counting  the  victims  by  mobs,  as  a  result  of 
this  witch-mania. 

But,  according  to  Hutchison,  chaplain  to  G^eorge  I,  who  wrote 
upon  witchcraft, "  there  were  but  two  witches  executed  in  Eng- 
land after  the  Royal  Society  published  their  '  Transactions,'  and 
one  of  those  was  in  the  year  after  their  first  publication," 

And  Sir  Walter  Scott,  in  his  letters  on  "Demonology  and 
Witchcraft,'*  expresses  his  belief  that  the  Royal  Society  "  tended 
greatly  to  destroy  the  belief  in  witchcraft  and  superstition  gen- 
erally." 

What  a  comment  upon  the  value  of  scientific  studies ! 

Touching  for  king's-evil  or  scrofula,  which  was  long  rife  in 
England,  was  another  but  more  harmless  superstition  which  the 
Royal  Society  was  active  in  destroying.  Imagine  the  feelings  of 
the  fastidious  Charles,  under  such  ordeals  as  the  one  related  of 
him  by  Aubrey  in  his  "  Miscellanies  " :  "  Arise  Evans  had  a  fun- 
gous nose,  and  said  it  was  revealed  to  him  that  the  king's  hand 
would  cure  him :  and  at  the  first  coming  of  King  Charles  II  in 
St.  James's  Park  he  kissed  the  king's  hand  and  rubbed  his  nose 
with  it,  which  disturbed  the  king,  but  cured  him." 

Even  within  the  Royal  Society  itself  there  was  a  lack  of  pre- 
cision in  scientific  investigation.  Upon  the  same  evening  that  Sir 
Robert  Moray  was  elected  president  he  brought  in  a  contribution 
on  "  A  Relation  concerning  Barnicles,"  in  which  he  relates  of  a  visit 
to  Scotland,  where  he  found  attached  to  a  certain  variety  of  trees 
innumerable  little  shells,  each  containing  a  little  bird.  He  con- 
fesses that,  whUe  he  found  everything  for  "  making  up  a  perfect 
sea-fowle,"  he  never  saw  any  of  the  birds  alive.  "  Here  we  have 
the  absurd  notion  of  the  Lepas  anatifera  breeding  geese,  brought 
before  the  society  by  their  president." 

We  find  in  the  same  minutes  that  "  Dr.  Clark  was  intreated  to 
lay  before  the  society  Mr.  Pellin's  relation  of  the  production  of 
young  vipers  from  the  powder  of  the  liver  and  lungs  of  vipers." 

The  Royal  Society  owes  to  the  Hon.  Robert  Boyle  more  than  to 
any  other  one  person  for  its  inception.  A  bachelor  of  independent 
fortune,  he  devoted  his  great  resources,  mental  and  material,  to 
experimental  researches,  especially  in  relation  to  chemistry  and 
of  the  atmosphere.  An  enthusiastic  follower  of  Bacon,  he  believed 
and  practiced  the  cherished  doctrines  of  the  great  philosopher, 
that  experiment  and  experiment  is  the  only  and  sure  method  of 
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founding  a  true  science.  A  prodigy  even  in  childhood,  having 
entered  Eton  College  when  but  i-ight  years  of  age,  he  further  en- 
joyed the  advantages  of  European  travuls  and  education.  He  vis- 
ited Florence  in  1641,  and  spent  the  winter  there  studying  the 
works  of  Galileo.  He  may  have  caught  from  the  words  of  the 
then  hlind  old  astronomer,  as  he  dictated  to  his  disciples  his  last 
work  on  the  "  Impact  of  Bodies,"  that  unwavering  devotion  to 
natural  science  which  characterized  both  men.  Returning  to 
England,  he  gathered  around  him  a  circle  of  congenial  friends, 
which  formed  the  Invisible  College,  of  which  he  in  his  works  so 
frequently  makes  mention,  and  which  subsequently  became  the 
Royal  Society. 

He  was  a  prolific  contributor  to  the  "  Transactions,"  all  based 
upon  his  own  investigations.  His  improve+l  air-pump  and  his  ex- 
periments with  it  contributed  largely  to  the  knowledge  of  the 
properties  of  air  and  the  character  of  sound,  and  his  work,  "  Ex- 
periments and  Considerations  upon  Colours,"  prepared  the  way  for 
Newton's  more  elaborate  work  upon  the  same  subject.  It  is  said 
that  Boyle  in  the  latter  part  of  his  life  was  accustomed,  when  en- 
gaged upon  any  of  his  important  experiments,  to  write  above  his 
street-door,  "  Mr.  Boyle  can  not  be  spoken  with  to-<lay." 

The  mere  enumeration  of  the  contributions  of  Boyle  would  fill 
a  page,  but  he  gleaned  in  too  many  fields  to  thoroughly  exliaust 
any  one.  By  his  contemporaries  Boyle  was  considered  one  of  the 
greatest  natural  philosophers,  and  if  the  succeeding  generations 
failed  to  retain  the  same  high  estimate  of  his  position  it  is  because 
he  was  succeeded  by  some  of  the  grexitest  minds  in  English 
thought.  It  is  suihcient  for  one  man's  fame  that  he  originated 
the  Royal  Society. 

November  IS,  1662. — Robert  Hooke,  an  assistant  to  Boyle,  was 
elected  a  Fellow.  He  was  but  twenty-seven  years  old,  yet  as  the 
result  of  his  innumerable  experiments  "  facts  multiplied,  leading 
phenomena  became  prominent,  laws  began  to  emerge,  and  gt-ner- 
alizations  to  commence." 

Hooke  was  pos.sessed  of  a  mind  inventive  and  mechanical  to  a 
high  degree,  which  led  him  to  the  threshold  of  some  of  the  grand- 
est discoveries  of  his  time.  His  experiments,  however,  like  Boylo's, 
were  too  diffuse,  and  he  r.  Hy  was  mortified  by  seeing  his 

nearly  completed  discoveiv  . -ipated.    Hooke  was  a  genius, 

but  through  lack  of  concentration  cut  a  sorry  figure,  fi-om  always 
being  a  little  too  late.  From  the  controversy  with  Huygens  in 
relation  to  the  invention  of  the  balance-spring  of  watclifs,  it  was 
shown  that  he  was  entitled  to  the  original  conception,  but  that  its 
praetical  application  as  a  coil  belongs  to  Huygens. 

He  had  a  faint  conception  of  the  undulatory  theory  of  light; 
he  discovorod  the  mochtuiical  laws  which  govern  the  motioos  of 
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the  heavenly  bodies ;  and  he  so  nearly  discovered  the  law  of  gravi- 

tiou  that  Newton  was  obliged  to  defend  his  claims  before  the 

oyivl  Society.    Even  in  controversies  such  as  that  with  Heveliusi 
about  an  improvement  of  the  telescope,  where  ho  had  the  best  of 
the   argument,  his  unmanly  conduct   and  irascible  temper  de- 

itroyed  all  the  honor  he  might  otherwise  have  attained^ 

With  a  person  misshapen  and  repulsive,  with  a  temper  as  dis- 

rted  as  the  body,  miserly  in  his  habits,  and  morbidly  jealous  of 

is  co-laborers,  Hooke's  transcendent  mind  recalls  the  fable  of  the 
jewel  in  the  frog's  brain.    Sir  T.  Molyneux,  a  contemporary,  saya 

Hooke  is  the  most  ill-natured,  conceited  man  in  the  world,  hated' 
and  despised  by  most  of  the  Royal  Society,  pretending  to  have 
all  other  inventions,  when  once  discovered  by  their  authors  to  the 
world." 

An  ill-requited  life  Hooke's  must  have  been  to  call  forth  upon 
Ms  death  the  declaration  that "  society  has  gained  more  than  sci- 
ence has  lost." 

AxiQust,.  1663. — Charles  II  displays  his  continued  interest  in 
the  society  by  presenting  the  president  with  the  splendid  mace, 

hich  has  been  borne,  as  the  insignia  of  his  office,  before  every 
ent  from  that  date  to  this.    It  is  of  silver,  richly  carved  and 

tided,  and  weighs  one  hundred  and  ninety  ounces  avoirdupois. 

^'ith  the  mace  is  given  the  privilege  of  having  two  sergeants-at-l 
,  whose  duty  shall  be  to  wait  xipon  the  president.    It  is  l>orne 
tore  the  president  as  he  enters  to  his  chair,  and  is  placed  before 
him  uixm  a  table  during  the  proceedings  of  the  meeting.    When 

ings,  prince-8  of  the  blood,  or  distinguished  ambassadors  from 

foreign  courts  desire  to  visit  the  society,  the  prasident,  attended  by 
the  mace  and  the  sergeants-at-mace,  meets  them  at  the  door  and 
.escorts  them  to  a  seat  beside  him  on  the  dais.    No  meeting  is 

gal  unless  held  in  the  presence  of  this  ensign  of  authority.  The 
chief  decoration  of  the  enchased  work  of  the  raace  is  the  thistle, 
the  emblem  of  St.  Andrew,  who  was  the  patron  saint  of  the  so-  < 
ciety.  The  anniversary  meetings  and  election  of  officers  were' 
held  upon  St.  Andrew's  day,  at  which  time  the  Follows  formerly 
wore  a  St.  Andrew's  cross  in  their  hats.  It  is  in  the  minutes  of 
this  year  we  find  the  resolution  that  "  the  president  when  in  the 

hair  is  to  be  covered,  notwithstanding  the  Fellows  of  the  society 

©  uncovered." 
June  S8, 1665. — The  meetings  were  discontinued  on  accoimt  of 
_the  plague  which  was  at  that  time  devastating  England,  carrying.^ 

ff,  from  this  date  to  the  end  of  the  year,  seventy  thousand  per-' 
sons  in  London  alone. 

On  the  7th  of  June,  1665,  Samuel  Pepys  for  the  first  time  saw 
two  or  three  houses  marked  with  the  red  cross  and  the  words 
"  Lord  have  mercy  upon  us  I "  on  the  doors.  On  the  4th  of  Septer 
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ber  lie  writes  to  Lady  Carteret,  "  I  have  stayed  in  the  city  till 
above  seventy-four  hundred  died  in  one  week,  and  of  them  about 
six  thousand  of  the  plague,  and  little  noise  heard  day  or  night  but 
tolling  of  bells." 

The  meetings  were  renewed  again  March  14, 1666.  As  was  to 
be  expected,  we  find  that  the  medical  Fellows  had  some  report  to 
make  of  their  studies  of  such  a  direful  disease.  In  consideration 
of  the  present  agitation  of  the  germ  theory  of  disease,  it  is  inter- 
esting to  find  i-ecorded  that "  Dr.  Cliarlton  advanced  his  notion 
concerning  the  vermigation  of  the  air  as  the  cause  of  the  ])lague, 
first  started  in  England  by  Sir  George  Eut,  and  Dr.  Bacon  in 
Romeu  It  had  been  observed  that  there  was  a  kind  of  insect  in 
the  air,  which,  being  put  upon  a  man's  hand,  would  lay  eggs 
hardly  discernible  without  a  microscope,  which  eggs  being  for  an 
experiment  given  to  be  snuffed  up  by  a  dog,  the  dog  fell  into  a 
distemper,  accompanied  with  all  the  symptoms  of  the  plague." 

September  6,  JG60. — Tlie  journal  has  this  passage :  "  The  society 
could  not  meet  by  reason  of  the  late  droadfull  Fire  in  London." 

The  calamity  of  the  many  is  often  the  opportunity  for  the  few. 
The  flames  which  brought  such  loss  and  suffering  uj^on  London, 
swept  away  all  obstacles  to  the  making  of  England's  greatest  archi- 
tect. In  the  ashes  of  St.  Paul's  Wren  found  his  opportunity  and 
fame.  Up  to  this  time  architecture  had  been  but  one  of  many  of 
the  studies  of  Sir  Christopher.  Even  when  a  gentleman-common- 
er at  Oxford  he  was  noted  for  his  attainments  and  inventions  in 
mathematical  and  experimental  philosophy.  Mathematics,  as- 
tronomy, chemistrj'',  and  anatomy  shared  with  architecture  in  his 
attention,  and  such  was  his  skill  in  them  all  that  EveljTi  styled 
him  "  that  rare  and  early  prodigy  of  universal  science." 

Wren  was  one  of  the  founders  of  the  Royal  Society,  and  was 
at  one  time  Professor  of  Astronomy  at  Gresham  College,  where  tlie 
society  first  met.  It  has  been  justly  observed  that,  "but  for  the 
fire,  Wren  might  have  trifled  away  his  genius,  patching  the  old 
cathedral,  and  perhaps  adding  a  new  wing  to  Whitehall,"  But 
fortunately  the  fire  found  him  still  young,  being  but  thirty-three, 
and  in  the  nearly  threescore  years  still  allotted  him  to  labor,  lie 
industriously  followed  his  chosen  science.  Besides  fifty-odd 
churches.  Wren  designed  and  built  the  Royal  Exchange,  Custom- 
House,  Royal  Observatory,  College  of  Physicians,  Greouwich  Hos- 
pital, Buckingham  House,  Marlborough  House,  tho  towers  of  tho 
west  front  of  Westminster  Abbey,  and  many  other  noble  struct- 
ures. But  the  crowning  work  of  his  life  was  his  remodeling  and 
rebuilding  St.  Paul's,  which  is  esteemed  the  finest  specimen  of  its 
order  in  the  world.  Wren's  salary  as  architect  of  this  master- 
piece was  less  than  a  thousand  dollars  per  armum,  for  which  he  was 
not  only  architect  but  draughtsman,  overseer,  contractor,  and  audi- 
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tor  as  well,  besides,  as  the  Duchess  of  Marlborough  observed,  "  his 
being  dragged  up  in  a  basket  three  or  four  times  a  week  to  the  top 
of  tho  building  at  great  hazard." 

Wren  was  a  prominent  Freemason,  "  was  for  eighteen  years  a 
member  of  the  old  Lodge  of  St.  Paul's,  then  held  at  the  Goose 
and  Gridiron,  near  the  cathedral,  now  the  Lodge  of  Antiquity ; 
and  the  records  of  that  lodge  show  that  the  maul  and  trowel 
used  at  the  laying  of  the  stone  of  St.  Paul's,  together  with  a  pair 
of  carved  mahogany  candlesticks,  were  presented  by  Wren,  and 
are  now  in  possession  of  that  lodge." 

Wren  was  neglected  by  the  court  in  his  latter  days,  but 
amends  were  partially  made  at  his  death  by  a  funeral  of  great 
distinction,  and  an  interment  in  his  own  cathedral.  Over  his 
tomb  in  the  crypt  of  St.  Paul's  were  inscribed  the  words,  worthy 
of  the  man  and  the  place, "  Bi  monumentum  requiris,  circum- 
spicef  " 

November  S3,  1667. — At  the  meeting  of  this  date  there  was 
performed  an  experiment  such  as  had  never  before  been  attempt- 
ed in  England.  T)ie  year  before  Dr.  WaUis  had  reported  the 
success  of  some  experiments  made  at  Oxford  by  Dr.  Lower, "  of 
transfusing  the  blood  of  one  animal  into  the  body  of  another." 
But  now  the  operation  was  to  bo  tested  upon  a  human  being.  A 
poor  theological  student,  Arthur  Coga  or  Coyn,  offered  himself 
as  the  subject.  The  operation  was  performed  by  Dr.  Lower  and 
Dr.  King  without  any  untoward  symptoms  arising.  Some  one 
asked  the  young  man  afterward  why  the  blood  of  a  sheep,  rather 
than  that  of  any  other  animal,  was  used  in  transfusion.  He 
replied,  "Sanguis  ovis  symbolicam  quandam  facultatem  habet 
cum  sanguine  christi,  quia  Christus  est  Agnus  DeL" 

Harvey's  discovery  of  the  circulation  of  the  blood,  though  for 
some  time  strenuously  opposed,  finally  became  accepted,  and  at 
once  gave  rise  to  the  wildest  speculations.  In  the  blood  were  sup- 
posed to  lie  all  the  ills  and  diseases  which  tormented  human  life, 
and  for  their  cure  the  bad  blood  had  only  to  be  drawn  off,  to  bo 
replace<l  by  the  pure  blood  of  some  young,  healthy  animal,  when 
the  sick  would  be  restored,  the  maniac  would  recover  his  reason, 
old  age  return  to  youth  again,  and  man  become  immortal. 

Transfusion  became  the  topic  of  the  day.  The  courtier,  the 
peasant,  the  man  of  science,  followed  every  experiment  with  in- 
tense interest.  It  was  a  subject  which  appealed  to  the  imagina- 
tion and  interest  of  every  individual.  If  one  may  not  secure  im- 
mortality one  way,  may  he  not  in  another  ? 

It  is  to  the  credit  of  the  medical  profession  that  as  a  body  it 
deprecated  the  indiscriminate  practice  of  such  a  hazardous  experi- 
ment. There  is  no  telling  where  the  delirium  may  have  carried 
the  practice  had  not  among  the  tirst  cases  occurred  two  deaths  in 


POl 


:dJi 


firei 


:r. 


Paris,  -whiTi  it  was  prohibited  in  France  except  by  the  approba- 
tion of  the  Fticulty  of  Paris,  and  later  occurred  two  deaths  in  Rom 
whereupon  the  Pope  issued  au  edict  forbidding  transfusion  with< 
in  his  domains. 

December  21, 1671. — The  minutes  contain  this  sentence :  "  The 
Lord  Bishop  of  Saruni  (Dr.  Seth  Ward)  proposed  for  candidate 
Mr,  Isaac  Newton,  Professor  of  the  Mathematicks  at  Cambridge." 
At  this  same  meeting  was  showu  a  reflecting  telescope  made  by 
Newton  to  overcome  the  objections  hitherto  pertaining  to  the 
^^L  refracting  telescope.  Upon  receiving  the  society's  hearty  con- 
^V  gratulatious  upon  his  invention,  Newton  promised  to  send  the 
r  philosophical  experiments  which  led  to  its  construction-  This 
I  promise  he  fulfilled,  and  the  result  was  his  famous  work  on  "  Op- 
I  tics,"  Newton  now  was  fully  launched  upon  that  career  as  in ves- 
I  tigator  and  discoverer  which  has  covered  his  name  with  immor- 
^H  tal  renown.  He  was  yet  scarcely  thirty  years  of  age.  But  even 
^y  as  a  boy  ho  had  di.sjdayed  an  earuest  of  his  future  work  by  con- 
f  Btructiug  windmills,  water-clocks,  and  sun-dials ;  one  of  the  latter 
is  said  to  still  mark  the  hours  ui>on  the  walls  of  his  old  manor- 
liouse  at  Woolsthorpe,  Lincolnshire ;  when  only  twenty-three  he 
discovered  his  method  of  fluxions,  by  means  of  which  the  calcu- 
lations of  the  movements  of  the  planets  were  greatly  facilitated, 
and  he  already  was  in  possession  of  the  principle  of  gravitation, 
which  saw  light  sixteen  years  later,  only  because  an  erroueous^M 
estimate  of  the  earth's  diameter,  which  was  a  factor  in  his  calcu-^H 
lations^  produced  some  ijiexplicable  deviation  from  the  result 
expected. 

Newton,  like  Boyle,  never  married,  but  devoted  his  long  life 
entirely  to  scientific  and  philosophical  studies.  Newton  was 
elected  President  of  the  Royal  Society  in  1703,  and  successively 
re-elocted  until  his  death  in  1727,  thus  making  his  presidency 
exceed  that  of  any  other,  excepting  Sir  Joseph  Banks,  in  the  his- 
tory of  the  society.  This  honor  was  not  unfittingly  bestowed, 
for  there  is  no  other  name,  in  the  long  list  of  distinguished  Fel- 
lows, whose  life-work  has  reflected  greater  honor  upon  this  alread 
famous  society. 

In  1675  the  Royal  Society  appealed  to  the  king  to  establish  an 

b astronomical  observatory  for  the  studj- of  astroc'  ' 
tion.     This  the  king  consented  to  do,  and  commis-  - 

topher  Wren  to  erect  such  a  building  at  Greenwich,  The  Rojral 
Society  was  given  general  supervision  over  its  inve.stigations,  and 
evinced  its  solicitude  by  furnishing  all  the  instrument.^  used  at 
the  observatfirj'  during  the  first  fifteen  years. 

Under  Flamsteetl  as  the  first  astronomical  observator,  or  a»-* 
tronomer  royal  as  the  office  was  afterward  called,  and  Halley  as 
hia  Buccessor,  there  began  the  long  and  unbroken  Beries  of  impor* 
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tant  observations  wMcli  liave  made  tlie  Observatory  of  Qreen- 
•wrich  the  most  famous  in  tlie  world.  Whou,  in  lG9t(,  Peter  the 
Great  visited  England,  be  sliowod  his  great  natural  love  for  all 
that  bore  upon  navigation  by  spending  considerable  time  in  the 
observatory  and  among  the  Fellows  of  the  Royal  So<.*iety.  His 
quick  mind  evidently  saw  the  advantages  of  such  a  society  and 
observatory,  for  later  in  his  life  he  established  the  Academy  of 
Sciences  and  the  National  Observatory  at  St.  Petersburg. 

In  ItiflS  Dr.  Woodward,  Fellow,  brought  forward  his  "  Essay 
towards  a  Natural  History  of  the  Eai'th,"  which  secured  consid- 
erable notice  from  the  great  knowledge  displayed  upon  geological 
subjects.  He  founded  the  professorship  of  Geology  at  Cambridge, 
and  bequeathed  his  geological  museum  to  the  university  at  his 
death.  In  1710  he  managed  to  insult  Sir  Hans  Sloane,  then  presi- 
dent of  the  society,  for  which  the  society  demanded  an  apology. 
This  he  refused  to  give,  and  was  expelled.  He  appealed  to  law 
for  reinstatement,  but  failed.  So  ended  the  first  quarrel  in  the 
history  of  the  society.  Woodward  must  have  had  a  testy  temper, 
for  he  had  a  quarrel  with  Dr.  Mead  over  some  medical  topic  about 
which  they  disagreed,  and  which  resulted  iu  a  <luel  under  the  gate 
of  Gresham  College.  During  the  duel  Woodward's  foot  slipped 
and  he  fell,  "  Take  your  life ! "  exclaimed  Dr.  Mead.  "  Anything 
but  your  physic,"  replied  Woodward. 

1709  is  the  date  of  the  death  of  Sir  Godfrey  Copley,  Fellow, 
and  the  foundation  by  hLs  will  of  the  medal  of  that  name,  which 
lias  been  so  pertinently  slyled  by  Sir  Humphry  Davy  "the  ancient 
olive  crown  of  the  Royal  Society."  This  medal  is  awarded  yearly 
"  to  the  living  author  (native  or  foreign)  of  such  philosophical 
research,  either  published  or  communicated  to  the  society,  as  may 
appear  to  the  council  to  be  deserving  that  honor,"  and  many  of 
the  brightest  men  of  science  throughout  the  world  have  been  re- 
cipients of  this  medal. 

In  1752  England  officially  changed  the  calendar,  the  Royal  So- 
ciety, as  would  bo  supposed,  being  chiefly  instrumental  in  the 
change.  The  bill  was  drawn  up  by  president  of  the  society  Folkes, 
the  secretary,  Duval,  and  Astronomer  Royal  Bradley. 

The  Julian  calendar,  as  instituted  by  Julius  Ca?sar,  was  so 
perfect  that  it  was  universally  iised  until  the  sixteenth  century. 
But  as  time  ran  on  it  was  seen  that  the  Julian  year  was  eleven 
minutes  longer  than  it  should  be,  so  that  by  1582  there  was  a  dis- 
crepancy of  ten  days.  This  resulted  in  great  confusion  in  the 
Church,  respecting  the  proper  dating  of  Easter  and  all  other  mova- 
ble feasts.  Pope  Gregory  XIII  set  to  work  to  correct  this,  and,  by 
the  recommendation  of  Lilius,  a  Neapolitan  astronomer,  proposed 
the  Qregorian  Calendar  or  New  Style,  in  which  he  corrected  tho 
excessive  ten  days  by  declaring  that  the  day  following  the  6th  of 
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October,  1582,  should  be  called  the  16th,  aud,  to  correct  the  annual 
;ain  of  eleven  minutes,  that  every  hundredth  year  should  not 
'called  a  leap-year,  excepting  every  four  hundredth,  beginnin^fl 
■writh  the  year  2000.    All  the  Catholic  powers  immediately  a«iopted 
the  Pope's  brief,  but  the  Protestant  countries,  in  their  intensaj 
hatred  of  all  that  pertained  to  popery,  refused  to  accept  for 
long  time  this  evidently  superior  calendar.    It  was  nearly  two 
centuries  before  England  accepted  the  New  Style,  and  was  the  last  i 
of  the  European  governments  to  surrender,  except  Russia,  whichJ 
clings  to  the  Old  Style  to  this  day.    Late  as  it  was,  the  Royal  So- 
ciety, for  recommending  the  change,  shared  in  the  opprobrium 
which  fell  upon  the  ministry  who  adopted  it. 

Whenever  the  prime  minister  api>eared  in  public,  mobs  sur- 
rounded his  carriage,  demanding  that  he  restore  the  days  by  which 
they  supposed  be  had  shortened  their  lives.  When  Astronomer 
Royal  Bradley  took  sick  and  died  amid  the  popular  excitement, 
his  death  was  believed  to  be  a  judgment  of  Heaven.  This  popu- 
lar indignation  extended  even  to  the  second  generation ;  for  when 
the  son  of  Lord  Macclesfield  was  standing  for  Parliament  in  the 
county  of  Oxford,  the  rabble  greeted  his  appearance  with  the 
taunting  words:  "Give  us  back,  you  rascal,  those  eleven  days^ 
which  your  father  stole  from  us  1 " 

In  1753  Franklin's  electrical  experiments  won  for  him  the 
Copley  modal,  a  rare  prize  for  one  who  was  not  a  member  of  the 
Royal  Society.  In  1756  he  enjoyed  the  further  distinction  of 
being  elected  Fellow,  without  having  previously  requested  a  mem- 
ber to  projwse  his  name,  wliicli  had  been  the  almost  invariabloj 
custom  and  rule.  Forasmuch  as  the  society  had  elected  Frank- 
lin without  any  advance  on  his  part,  it  was  considered  but  a 
aceful  thing  for  it  to  release  him  from  all  annual  dues,  which 
as  done.  Franklin,  on  his  part,  fully  repaid  the  society  for  its 
vors  by  frequently  contributing  to  its  "  Transactions."  When 
^medals  and  honorary  memberships  in  aU  the  learned  societies  had 
been  conferred  upon  him,  when  he  had  become  the  most  talke<l-of 
and  courted  scientist  in  Europe,  when  his  attentions  conferred 
rather  than  received  honors,  even  during  the  period  of  the  Revo- 
lutionary War,  Franklin  kept  up  hia  friendly  correspondence  with 
embers  of  the  Royal  Society,  and  the  society  rendered  it8elf| 
orthy  of  grateful  remembrance  by  every  American  in  its  brarsj 
stand  against  lending  itself  to  a  narrow-minded  sovereign  to  brc 
down  Franklin's  scientific  reputation. 

Franklin's  electrical  experiments  hatl  letl  to  his  discovery  of 
lightning-rods,  of  the  power  of  rods  and  points  to  carry  off  safely 
the  electrical  shock.    The  accuracy  of  his  experiments  was  gener- 
ally conceded,  but  Abb<5  Nf illtit,  in  France,  opposed  the  points  and| 
eolared  that  the  rods  sli  blunt.    A  Mr.  Wilson  raiaed  tho 
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same  objections  in  England.  The  question,  which  at  other  times 
would  have  been  decided  in  scientific  circles,  became  a  political 
one.  George  III,  in  his  eagerness  to  weaken  Franklin's  prestige, 
decided  the  scientific  question  like  a  king,  adopted  Wilson's  views, 
and  had  blunt  rods  erected  upon  his  palace.  The  Royal  Society 
was  appealed  to.  It  emphatically  declared  for  pointed  rods.  The 
president  of  the  society.  Sir  John  Pringle,  was  sent  for,  and  roy- 
ally commanded  to  support  Wilson  in  the  meetings.  Sir  John 
remonstrated  •  "  Sire,  I  can  not  reverse  the  laws  and  operations  of 
nature."  George  III  modestly  suggested,  "  Perhaps,  Sir  John, 
you  had  bettor  resign." 

Franklin's  ready  wit  seized  this  incident  to  spit  the  king  upon 
the  point  of  this  epigram : 

"  While  you,  gn&i  George,  for  knowledge  bnat, 
And  sharp  cond actors  change  for  blont, 

The  nation's  ont  of  jotnl ; 
Franklin  a  wiaer  coarse  purHUOS, 
And  all  your  thunder  useless  \iow8, 
Bj  keeping  to  ^^l^  point  " 

When  Halley  predicted  the  transit  of  Venus  in  1761,  the  Eoyal 
Society  recommended  the  Government  to  send  out  capable  men  to 
India  to  make  careful  observations  of  this  important  astronomical 
event.  For  this  purpose  Mason  and  Dixon,  two  eminent  astrono- 
mers and  mathematicians,  were  dispatched,  with  all  necessary  ap- 
paratus, upon  the  Government  vessel  Sea-Horse,  to  Bencoolen. 

An  encounter  with  a  French  frigate  drove  the  expedition  into 
a  friendly  port.  The  astronomers  proved  poor  soldiers,  and  they 
wrote  home  to  have  themselves  released  from  the  hazardous  un- 
dertaking. 

Their  apparatus  was  better  fitted  for  dealing  with  whirling 
bodies  at  a  distance  rather  than  at  close  range.  However,  the 
English  Government  commanded  them  to  sail,  which  they  with 
m.uch  trepidation  proceeded  to  do,  although  the  time  wasted 
prevented  them  from  reaching  Bencoolen.  They  consequently 
landed  at  the  Cape  of  Good  Hope  and  made  their  observations 
there. 

Mason  and  Dixon  were  later  associated  in  an  expedition 
which  proved  more  successful.  They  landed  in  Philadelphia  in 
1763,  and  proceeded  to  survey,  and  settle  for  all  time,  the  disputed 
boundary-line  between  the  colonial  patents  of  the  Penns  and  Lord 
Baltimore.  This  line  afterward  became  famous  in  American  his- 
tory from  its  division  of  the  free  and  the  slave  States  of  the 
Union. 

It  is  sad  to  relate  that  the  society  which  could  stand  so  bravely 
beside  a  non-resident  member  should  so  weakly  yield  to  popular_ 
clAmoT  as  to  break  the  last  tie  which  hold  one  of  its  most 
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guishod  resident  members  to  his  country  and  home.  It  "but  illus- 
trates the  instability  of  human  nature  to  find  tho  Royal  Societyj 
refuse  to  be  used  in  the  slightest  manner  to  puniah  Franklin,  whc 
represented  the  bitterest  hostility  to  George  in  and  his  roinistry, 
and  only  a  few  years  later  demand  the  resignation  of  Dr.  Jose])h 
Priestley,  who  simply  differed  with  the  Established  Church  l)y 
demanding  freedom  of  worship,  and  who  differed  with  tho  Gov- 
ernment by  expressing  sympathy  for  the  American  colonies  and 
for  the  struggling  Frf  nch  Republic,  It  counted  little  for  Priestley 
that  he  had  received  the  Copley  medal  for  his  electrical  investiga- 
tions and  made  it  possible  for  chemistry  to  become  a  science  by 
his  discovery  of  oxygen.  Priestley  was  a  Non -conformist  minister, 
and  rendered  himself  intensely  unpopular  by  continual  debates 
with  the  Established  clergy.  His  controversy  with  Dr.  (afterward 
Bishop)  Horsley  was  the  most  important  theological  controversy 
in  the  eighteenth  century.  In  view  of  the  invariable  preferment 
given  to  Dr.  Horsley  and  other  opponents  for  their  energy  dis- 
played in  these  contests,  Priestley  was  led  to  make  the  stinging 
comment  that  he  appointed  the  bishops  of  England.  Hated  and 
feared  by  the  Established  Church  for  his  undouVjted  abilities  and 
heresies,  hatod  and  feared  by  the  Government  for  his  dangerous 
political  heresies,  no  protection  was  granted  him  when,  upon  the 
anniversary  of  the  fall  of  the  Bastile,  a  mob  burned  to  the  ground 
his  house,  with  all  his  manuscripts  and  apparatus,  and  to  escape 
personal  violence  the  now  old  man  fled  for  refuge  to  America, 
where  he  .spent  the  remainder  of  his  life. 

In  1779  Count  Rumford,  adventurer,  soldier,  and  scientist,  was 
elected  Fellow.  Sir  Benjamin  Thompson's  life  rea<l8  like  a  ro- 
mance. A  poor  New  England  lad,  he  at  the  outbreak  of  the 
Revolution  sailed  to  Englan{l,  where  ho  spent  the  greater  part  of 
his  life.  He  held  many  positions  of  honor  and  trust,  both  in  Eng- 
land and  Bavaria,  and  displayed  marked  ability  as  a  statesman 
and  as  a  general.  But  he  is  chiefly  remembered  for  his  scientific 
attainments.  He  founded  the  Rumford  medal  of  the  Royal  So- 
ciety, and  enjoye<l  the  unique  distinction  of  being  its  first  recipi- 
ent. In  1802  the  society  decided  that  the  medal  be  given"  to Ben« 
jamin  Count  Rumford  for  his  various  discoveries  on  the  subject 
of  heat  and  light."  Rumford  founded  the  Royal  Institute, 
London,  for  the  study  of  tliese  subjects,  and  many  of  Englaud'i 
greatest  chemists  and  physicists  have  lectured  here  under  its 
au-spices. 

Various  papers  upon  physical  optics  were  read  before  th©  so- 
ciety by  Pr.  Thomas  Young,  during  1801-'.3,  containing  his  newlj 
difM^ovorcMl  law  of  interference  of  light,  which  led  to  the  establisl 
mcnt  of  tho  undulutory  theory  of  light.  Tliis  discovery  pla 
TouDg  in  tbo  front  rank  of  the  natural  philosophurs  of  his  day, 
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but,  as  it  often  happens,  liia  discovery  "vras  neglected  in  his  own 
country  until  taken  up  and  adoptcMl  abroad.  Young  was  elected 
Fellow  as  soon  as  he  reached  his  twenty-first  year,  which  confirms 
to  a  certain  extent  the  stories  of  his  remarkable  youthful  attain- 
ments. 

Besides  being  an  eminent  physician  and  writer  on  medical  sub- 
jects, he  delivered  a  coxu^e  of  philosophical  lectures,  served  on  the 
Board  of  Longitude,  edited  the  "  Nautical  Almanac,"  and,  most 
important  of  nil,  prosecuted  his  profound  studies  upon  the  Egyp- 
tian hierogljTjhics,  which  led  in  1818  to  the  successful  interpreta- 
tion of  those  hitherto  sealed  histories. 

180G  is  the  date  of  the  Bakerian  lecture  before  the  Royal  So- 
ciety, "  On  Sumo  Chemical  Agencies  in  Electricity,"  by  Sir  Hum- 
phry Davy,  then  but  twenty-eight  years  old,  but  already  the  best- 
known  chemist  of  his  day.  This  brilliant  memoir  produced  a 
profound  sensation,  and  his  lecture-room  at  the  Royal  Institute 
became  a  fashionable  resort.  Its  scientific  import  was  at  once 
recognized  over  all  Europe. 

Although  England  and  France  were  at  war,  the  Institute  of 
France  awarded  Davy  the  handsome  prize  of  three  thousand 
francs,  offered  by  Bonaparte  for  the  experiments  best  calculated 
to  promote  science ;  and  when,  a  few  years  later.  Napoleon  allowed 
him  to  travel  tlu'ough  France,  the  Institute  elected  him  corre- 
sponding member  of  the  fii*st  class.  Upon  his  return  to  Eng- 
land, in  1815,  Sir  Humphry  began  his  memorable  investigation 
upon  fire-damp,  which  had  caused  such  havoc  to  life  by  explosions 
in  the  coal-mines. 

As  the  outcome  of  his  experiments  was  the  invention  of  the 
safety-lamp  known  by  his  name,  one  of  the  many  beneficent  con- 
tributions which  science  is  constantly  conferring  upon  humanity, 
Davy  deliberately  refused  to  gain  the  fortune  which  its  invention 
would  surely  have  brought  him.  but  the  coal-miners  showed  their 
gratitude  by  presenting  him  with  a  handsome  ser\'ice  of  plate, 
and  the  Government  conferred  a  baronetcy  upon  him.  He  re- 
ceived all  the  honors  of  the  Royal  Society,  the  Copley,  the  Royal 
and  the  Rumford  medals,  and  was  president  of  the  society  for  a 
number  of  years.  Sir  Humphry  was  a  highly  imaginative,  poeti- 
cal writer,  and  a  consummate  scientific  lecturer,  but  his  presidency 
of  the  society  was  not  among  his  most  successful  acts.  After  ho 
had  become  famous,  wealthy,  and  courted,  he  became  arrogant 
and  haughty,  and,  forgetful  of  his  own  lowly  origin,  talked  much 
of  aristocracy  and  high  connections  ;  so  that,  when  ho  died,  many 
recalled  the  epigram  pronounced  upon  poor  Hooka  Davy  kept 
up  the  custom  of  his  predecessor  in  ofHce,  Sir  Joseph  Banks,  by 
appearing  in  a  full  court-dress  when  presiding  over  the  transac- 
tions of  the  society.    Withal,  his  presidency  was  a  brilliant  one. 
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for  among  the  contributing  members  during  his  term  of  ofSce 
were  Herschel,  Buckland,  Young,  Dalton^  Babbage,  Brewster,  and 
Faraday. 

King  George  lY,  in  1825,  showed  his  interest  in  the  Royal 
Society  by  proposing  to  award  two  gold  medals,  to  be  known  as 
the  Royal  medals.  The  society  accepted  the  proposal,  and  iu  the 
following  year  the  first  prize  was  bestowed  upon  John  Daltou,  of 
Manchester,  "  for  the  development  of  the  chemical  theory  of  defi- 
nite proportions,  usually  called  the  atomic  theory,  and  for  his 
labors  and  discoveries  in  physical  and  chemical  science." 

The  laws  enunciated  by  Dal  ton  upon  the  atomic  theory  are 
the  greatest  generalizations  in  chemistry,  and  at  once  placed  it 
among  the  exact  sciences.  Dalton  had  an  analytical,  experimental 
turn  of  mind ;  patient,  persevering,  and  painstaking,  supreme  in 
the  laboratory,  but  almost  destitute  of  social  and  literary  in- 
stincts When  asked  why  he  did  not  marry,  he  replied  that  ho 
never  had  the  time.  One  who  had  not  time  to  seek  a  wife  would 
not  likely  have  the  time  nor  the  desire  to  seek  general  culture. 
So  we  are  not  surprised  to  hear  him  say  that  his  entire  library- 
could  be  carried  upon  his  back,  and  scarcely  half  of  these  had 
he  rea<l. 

Dalton  always  wore  the  plain,  colorless  garb  of  the  Friends, 
and  only  once  appeared  in  public  otherwise.  When  he  was  in 
London  in  1834  his  friends  desired  to  present  him  to  the  king,  but 
ho  refused  to  invest  himself  iu  the  court-dress.  He  went  arrayed 
in  the  scarlet  doctor's  robe,  perfectly  unconscious  of  the  brilliancy 
of  his  attire;  he  was  a  victim  of  hia  friends'  innocent  conspiracy, 
for  Dalton  was  color-blind. 

In  1864  the  Royal  Society,  through  its  president,  Major-CJeneral 
Sabine,  awarded  the  Copley  me<lal  to  Charles  Darwin,  the  author 
of  the  "  Origin  of  Species."  The  president  highly  eulogized  the 
merits  of  his  works,  "  stamped  throughout  with  the  impress  of 
the  closest  attention  to  minute  details  and  accuracy  of  observa- 
tion, combined  with  large  powers  of  generalization."  In  183a, 
upon  his  return  from  his  voyage  on  the  Beagle,  the  young  natu- 
ralist, for  his  excellent  papers  on  volcanic  phenomena,  was  elected 
Fellow  of  the  Royal  Society,  and  at  the  anniversary  meeting  of 
the  society  in  November.  1S53,  the  Royal  medal  was  i  1 

him  for  his  masterly  treatise  on  "Coral  Reefs."    So,  w  m- 

"  Origin  of  Species  "  appeared,  it  was  not  from  an  unknown  au- 
thor, but  one  who  had  already  attained  a  world-wide  reputation. 
But  no  man's  reputation,  however  great,  could  have  saved  so  revo- 
lutionary a  work  as  the  "  Origin "  from  the  most  violent  oppo- 
sition. It  called  forth  grave  reviews,  satires,  wit,  even  porsonal 
vituperation ;  but  Darwin,  in  his  rural  home  in  Kent,  received  it 
all  in  a  philosophic  spirit,  and  abided  his  time.    The  "  Origin  of 
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les"  was  the  launching  of  tho  evolutionary  movement,  and, 
lout  discussing  the  validity  of  the  doctrine,  it  is  safe  to  sayJ 
f^that  it  has  given  rise  to  the  most  forcible  and  puissant  school  of 
philosophy  of  the  present  day,  and  has  affected  science,  in  its 
myriad  branches,  more  profoundly  than  any  other  scientific  gen- 
eralization since  Newton's  conception  of  the  jjervadiug  force  of 
gravitation. 

During  the  early  existence  of  the  society  the  meetings  were 
held  in  Oresham  College,  where  many  of  its  members  were  pro- 
fessors.   In  1710  the  society  removed  to  Crane  Court.    In  1780  the 
[>reeident.  Sir  Joseph  Banks,  was  instrumental  in  securing  from 
16  Qovernment  more  comfortable  accommodations  in  Somerset 
(oas6u    Their  present  location  is  at  Burlington  House,  whither 
'they  moved  in  1857.    The  meetings  are  held  every  Thursday  at 
4.30  P.  M.,  from  November  to  June ;  and  of  the  communications 
before  the  society,  a  "Committee  of  Papers"  selects  the 
Eanost  noteworthy  for  publication  in  the  "  Philosoi)hical  Trans- 
actions "  or  the  "  Proceedings  of  the  Royal  Society."    Since  the 
presidency  of  Sir  Joseph  Banks,  membership  in  the  society  haaj 
I  been  much  more  diificult  to  attain  than  formerly,  from  the  great 
number  of  applicants  for  the  limited  vacancies  to  be  filled  eacl 
year.    Each  application  for  membership  must  be  signed  by  six"' 
iPellows,  three  of  whom  must  be  personally  acquainted  with  the 
[Applicant    From  a  list  of  such  applicants,  as  it  is  often  a  lon( 
one,  the  Council  of  the  society  on  the  first  Thursday  of  June  each.^ 
year  selects  fifteen  by  ballotj  which  selection  is  usually  ratified  by 
the  society  without  change. 

There  is  a  corresponding  class  of  foreign  members,  fifty  in 
number,  which  includes  the  names  of  the  foremost  scientists 
throughout  the  world.  No  scientist  is  so  eminent  but  feels  hon- 
'  ored  by  being  elected  Fellow  of  this  ancient  corporation,  and  to 
have  one's  labors  crowned  by  one  of  its  medab  is  a  mark  of  the 
highest  distinction. 


Tnx  lammoos  nigbt^oada  whioh  bare  been  seen  in  Europe,  at  abont  the  time 
of  tbe  aummer  soLstioe,  since  1885,  are  mentioned  bj  Herr  Jeaee  aa  important  eab- 
. jccts  for  accurate  etudj.  Tbe  aatlior  believes  that  tbej  are  interestiog  (root 
'  •atronomical  as  well  as  mi'toorological  point  of  riew,  becaase  their  periodic  moM 
xnent,  taken  In  connection  with  their  extraordinary  height,  anggesta  that  thcj 
maoifeet  the  activitj  of  coemical  forces.  Lie  boldfl,  therefore,  that  thej  may 
throw  some  light  npon  the  qacation  whether  coetnical  space  is  filled  with  a  resist- 
ing medinm.  8otne  other  obserrera  beliere  that  the  lumLnoaitj  ia  a  reflection 
from  the  very  high  solstitial  sun.  Herr  Stnbenraach,  meteorological  obeerrer  at 
Panta  Arenas,  Sooth  America,  informa  Herr  Jeaae  that  he  saw  the  plMnooMOOa 
twira  there  ia  December,  1888— also  near  the  aammer  aolatioe  of  fate  place  of 
lAkeerradoa. 

TOL  xxxn. — 16 
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SPEECH  AND  SONG. 

Bt  8«  MORELL  MACKENZIE. 
PART  n, — BONG. 

HAVING  dealt  in  a  previous  article  (see  "Popular  Scionca 
Monthly  "  for  November,  1889)  with  the  voice  in  its  every -day 
garb  of  speech,  it  now  remains  for  me  to  speak  of  it  as  it  is  when 
transfigured  in  song.  The  organ  is  the  same  in  both  cases,  but  in 
song  it  is  used  strictly  as  a  musical  instrument — one,  too,  of  far  more 
complex  structure  than  any  fashioned  by  the  hand  of  man.  The 
mechanism  of  voice  has  already  been  described,  but,  for  the  sake 
of  clearness,  it  may  be  well  to  recall  the  three  essential  elements 
in  its  production :  1,  the  air-blast,  or  motive  power;  S,  the  vibrat- 
ing reed,  or  tone-producing  apparatus ;  3,  the  sounding-board,  or 
re-enforcing  cavities.  These,  to  parody  a  woll-wom  physiological 
metaphor,  are  the  three  legs  of  the  tripod  of  voice ;  defect  in,  or 
mismanagement  of,  any  one  of  them  is  fatal  to  the  musical  eflB- 
ciency  of  the  vocal  instrument.  The  air  8upplie<l  by  the  longs  is 
molded  into  sound  by  the  innumerable  nimble  little  fingers  of 
the  muscles  which  move  the  A'ocal  cords.  These  fingers  (which 
prosaic  anatomists  call  fibers),  besides  being  almost  countless  in 
nximber,  are  arranged  in  so  intricate  a  manner  that  every  one  who 
dissects  them  fiuds  out  something  new,  which,  it  is  needless  to  say, 
18  forthwith  given  to  the  world  as  an  important  discovery.  It  is 
probable  that  no  amount  of  macerating  or  teasing  out  with  pin- 
cers will  ever  bring  us  to  "  finality  "  in  this  matter ;  nor  do  I  think 
it  would  profit  us  much  as  regards  our  knowledge  of  the  physiol- 
ogy of  the  voice  if  the  last  tiny  fibrilla  of  muscle  were  run  to  earth. 
The  mind  can  form  no  clearer  notions  of  the  infinitely  little  than 
of  the  infinitely  great,  and  the  microscopic  movements  of  these 
tiny  strips  of  contractile  tissue  would  be  no  more  real  to  us  than 
the  figures  which  express  the  rapidity  of  light  and  the  vast 
stretches  of  astronomical  time  and  distance.  Moreover,  no  two 
persons  have  their  laryngeal  muscles  arranged  in  precisely  the 
same  manner,  a  circumstance  which  of  itself  goes  a  considerable 
way  toward  explaining  the  almost  infinite  variety  of  human  voices. 
The  wonderful  diversity  of  expression  in  faces  which  structurally, 
as  we  may  say,  are  almost  identical,  is  due  to  minute  differences  in 
the  arrangement  of  the  little  muscles  which  move  the  skin.  The 
same  thing  holds  good  of  the  larynx.  In  addition  to  this  there 
are  more  appreciable  differences,  such  as  we  see  in  the  other  parts 
of  the  body.  Tlie  larynx  itself  is  as  various  in  sizf  "  '  V  ^^  is 
the  nose;  and  this  is  still  more  the  case  with  the  oti  i- 

comed  in  the  production  of  the  voice.    Thv  most  laborious  ana* 


SPEECH  AND  SONG. 


«43 


_tomical  Gradgrind  would  shrink  appalled  from  the  attempt  to 
leasure  the  capacity  and  trace  the  shape  of  the  various  resonance 
'chambers — chest,  throat,  mouth,  and  nose,  with  the  many  intricate 
little  passages  and  cave-like  spaces  communicating  with  the  lat- 
ter— yot  the  slightest  difference  in  the  form,  size,  or  material 
structure  of  any  of  these  parts  must  have  its  effect  in  modifying 
the  voice  to  some  extent. 

It  is  a  curious  fact  that  singers,  who  are  often  rather  unwilling 
to  believe  that  the  voice  is  formed  solely  in  the  larynx,  are  yet 
generally  surprised  to  he  told  that  the  true  nature  of  the  voice  can 
lot  be  certainly  determined  by  examination  of  that  organ.    From 
rhat  has  been  said  as  to  the  extraordinary  number  of  the  compo- 
nent parts  of  the  vocal  machine,  it  will  be  evident  that  it  would 
je  almost  as  rash  to  pronounce  on  the  nature  of  the  voice  from 
lie  appearance  of  the  larynx  as  it  would  be  to  take  the  shape  of' 
the  nose  as  an  index  of  moral  character.    It  can  only  be  said  in  a 
general  way  that,  other  things  (notably,  the  resonance  chambers) 
3jng  equal,  one  expects  a  large,  roomy  larynx,  with  thick,  pow- 
erful cords,  to  yield  a  deep,  massive  voice,  and  a  small  organ,  with 
fulender  cords,  to  send  forth  a  shrill,  high-pitched  voice.    These 
two  types  represent  the  male  and  female  voice  respectively ;  that 
>f  the  child  belongs  to  the  latter  category.    It  must  be  understood 
it  the  difference  in  size  between  the  largest  larynx  and  the 
imallest  is,  after  all,  very  trifling  in  itself.    For  instance,  the  vocal 
)rds  in  women  are  but  a  fraction  of  an  inch  shorter  than  in  men, 
id  the  other  dimensions  vary  in  much  the  same  proportion.    A 
ce  difference  prevails  throughout  the  resonant  apparatus,  the  re- 
'enforcing  chambers  being  larger  in  men,  and  their  walls  (which 
are  built  up  of  bone,  gristle,  and  muscle)  denser  and  more  solid. 

The  voice  varies  in  compass  no  less  than  in  quality.  A  priori 
long  vocal  cords  should  indicate  great  range  of  tone,  but  bo  much 
depends  on  the  management  of  these  vibrating  reeds  that  com- 
.  paratively  little  significance  can  be  attached  to  mere  length.  The 
f  overage  compass  of  the  singing  voice  is  from  two  to  three  octaves, 
the  latter  limit  being  seldom  exceeded.  The  artistic  effect  pro- 
duced with  this  small  stock  of  available  notes  is  as  wonderful 
in  its  way  as  the  marvelous  results  that  can  be  got  out  of  the 
tvrenty-six  letters  of  the  alphabet.  In  singing  up  the  scale,  the 
vocalist  feels  that  at  a  certain  point  he  has  to  alter  his  method  of 
production  in  order  to  reach  the  higher  notes.  This  point  marks 
the  breaks  between  the  so-called  "  chest "  and  "  head  "  registers,  or 
what  I  may  call  the  lower  and  upper  stories  of  the  voice. 

The  subject  of  the  registers  has  been  much  debated  by  th 
,  learne<l,  .nnd  still  more  perhajis  by  the  unlearned ;  it  is  the  "  East- 
ern question"  of  vocal  physiology.    Quite  a  considerable  lit€^^a- 
ture  has  gathered  round  it ;  philosophers  have  lost  their  tempers 
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and  musicians  have  shown  a  plentiful  lack  of  harmony  in  discuss- 
ing it.  The  inherent  difficulties  of  the  subject  have  been  incroased 
by  the  fantastic  tennijiology  which  has  come  down  to  U8  from  a 
pro-scientific  age,  and  by  the  erroneous  observations  of  incompe- 
tent persons,  I  can  touch  only  very  lightly  on  the.subject  hero, 
but  those  who  wish  for  a  full  exposition  of  my  views  on  the  mat- 
ter may  be  referred  to  a  little  work  which  I  published  Nome  years 
ago,  and  which  has  been  translated  into  eight  languages.*  It  may 
be  asked.  What  is  a  register  ?  The  best  definition  I  can  offer  is 
that  it  is  a  series  of  tones  of  like  quality  produced  by  a  particular 
adjustment  of  the  vocal  cords  to  receive  the  air-blast  from  the 
lungs.  The  question  is  what  the  "  particular  adjustment"  la  in 
each  case.  The  first  step  toward  clearing  up  the  subject  ia  to  dis- 
card the  terms  "  chest "  and  "  head  "  voice,  which  are  meaningless 
and  oft«m  misleading.  Whatever  number  of  registers  there  may 
be,  and  however  they  may  bo  produced,  it  is  certain  that  the 
change  of  mechanism  takes  place  only  in  the  larynx.  I  have  sug- 
gested that  the  terms  "  long  reed  "  and  "  short  reed  "  register  should 
be  used  to  designate  the  two  fundamental  divisions  of  the  human 
voice.  In  the  former,  usually  called  "  chest  voice/'  the  vocal  curds 
vibrate  in  their  whole  length,  and  the  soimds  are  re-enforced  largely 
by  the  cavity  of  the  chest,  the  walls  of  which  can  be  felt  to  vibrato 
strongly  when  this  register  is  used.  In  the  latter, "  head  voice,"  or 
falsetto,  only  a  part  of  the  cord  vibratos,  and  the  sound  is  re-en- 
forced by  the  upper  resonators,  mouth,  bony  cavities  of  the  skull, 
etc.  It  is  this  which  has  given  rise  to  the  absurd  statements  of 
singers  that  they  covltifeel  their  head  notes  coming  from  the  back 
of  the  nose,  the  forehcjwi,  etc.  In  the  "  long  rtfcd "  register  the 
pitch  is  raised  by  increasing  tension  of  the  vibrating  element ;  in 
the  "  short  reed "  register  by  gradual  shortening  of  it.  This  is 
effected  by  a  curious  proces.s,  which  can  be  distinctly  seen  in  the 
living  throat  with  the  laryngoscope.  The  two  cords  are  forced 
against  each  other  at  their  hinder  part  with  such  forc«  as  to  stop 
each  others  movement.  While  the  notes  of  the  chest  register 
issue  from  the  natural  aperture  of  the  larynx,  the  head  notes  come 
through  an  artificially  dhninished  orifice,  the  chink  becoming 
gradually  smaUer  till  there  is  nothing  left  to  vibrate,  when  the 
limit  of  the  voice  ia  reached.  The  two  registers  generally  over- 
lap for  a  greater  or  less  extent,  a  few  notes  about  the  middle  of 
the  voice  being  capable  of  being  sung  in  either.  Some  voices  havo 
no  break  in  their  entire  compass,  the  same  mechanism  1  -d 

throughout,  but  this  is  very  rare.    It  was  the  constant  in he 

famous  old  Italian  singing-masters  to  xmiie  the  two  natural  regis- 
ter ,'■'■■       ^  '      ,     .'        '       :.-   V  —■.^, 
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tion  of  the  registers  was  that,  while  in  the  delivery  of  chest  notes 
»e  whole  substance  of  the  vocal  cord  \ibrated,  in  the  "head" 
roice  only  its  thin  inner  margin  did  so ;  in  both  cases  the  entire 
}i}i  of  the  cord  was  supposed  to  vibrato.    The  shortening  of  the 
Lvibrating  reed,  however,  >)y  the  mutual  **  stopping  "  process  men- 
itioned  above,  is  not  a  theory,  but  a,  fad  which  can  be  seen.    I  am 
[inclined  to  believe,  however,  that  under  certain  circumstances  the 
two  processes  of  shortening  and  marginal  vibration  may  he  com- 
I'bined.    This  may  possibly  be  the  true  mechanism  of  the  falsetto 
voice,  as  to  which  there  has  been  so  much  dispute.    It  is  cle^rthat 
the  term  has  been  used  by  different  persons  in  different  senses, 
I  and  much  of  tlie  confusion  wliieh  exists  on  the  subject  is,  in  my 
[•opinion,  duo  to  this  cause.    By  most  of  the  old  Italian  writers,  the 
arm  falsetto  is  used  as  synonymous  with  head  voice ;  by  others  it 
employed  to  denote  that  kind  of  voice  "  whereby  a  man  going 
;  beyond  the  upper  limit  of  his  natural  voice  counterfeits  that  of  a 
woman  "  (Rousseau, "  Dictionnaire  de  Musique  ")■  A  similar  differ- 
ence of  opinion  exists  as  to  the  beauty  of  falsetto,  some  speaking 
rapturously  of  its  flute-like  softness,  others  reviling  it  as  "  the 
most  disagreeable  of  all  timbres  of  the  human  voice"  (Rous- 
seati,  ibid.).     I  venture  with  all  humility  to  submit  that  "  falset- 
to* "  and  "  head  voice  "  should  not  be  used  interchangeably.    The 
■"  long  reed  "  and  "  short  reed  "  registers  are  used  alike  by  the  two 
sexes,  the  greater  part  of  the  male  voice,  however,  belonging  to 
the  former,  and  the  greater  part  of  the  female  to  the  latter.    The 
term  "  falsetto  "  should  be  reserved  for  the  artificial  method  of  de- 
livery, by  which  the  limited  "  short  reed  "  register  in  men  is  forced 
upward  beyond  its  natural  compass.    In  this  mode  of  production 
the  air  is  blown  up  from  the  lungs  so  gently  that  it  has  not  jniffi- 
cient  power  to  throw  the  whole  thickness  of  the  vocal  cord  into 
vibration.    This  accounts  for  the  soft, "  flute-like  "  tones  which  are 
characteristic  of  the  falsetto  voice. 

To  sum  up  the  mechanism  of  the  registers,  there  is  first  the 
"long  reed "  or  "  chest "  register,  in  which  the  cords  vibrate  in 
their  whole  length  and  thickness  ;  then  the  "  short  reed  "  or"  head  " 
register,  in  which  the  vibrating  reed  is  gradually  shortened ;  lastly, 
the  falsetto,  which  belongs  to  men  alone,  and  is  formed  V)y  the 
vibration  of  the  margins  only  of  the  shortened  reeds.  Pitch  rises 
in  the  long  reed  register  owing  to  increasing  tension  of  the  cords, 
accompanied  by  increasing  rapidity  of  vibration ;  when  the  cord 
can  not  be  made  more  tense,  the  device  of  shortening  the  reed  is 
brought  into  play.  In  the  upper  register  not  only  is  the  aperture 
Iwtween  the  cords  ("  glottis  ")  diminished  to  the  smallest  possible 
size,  but  the  whole  upper  orifice  of  the  larj'nx  is  compressed  <" 
eide  to  side,  so  as  to  leave  only  a  very  narrow  chink  for  the  '. 
to  pass  through.    In  the  lower  rogistor,  on  the  other  hand,  the 
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larynx  is  wide  open,  and  the  vibrating  air  rashes  forth  in  a  fall, 
broad  stream  of  sound. 

Many  singing -masters,  not  content  "^rith  the  great  natural  di- 
visions of  the  voice  which  have  just  been  indicated,  insist  that 
there  are  five  different  registers,  each  with  a  distinct  uk  '  '  m 
of  its  own.    I  am  not  a  niatslro,  and  therefore  I  am  willin^  .t 

that,  artistically  8j)eaking,  there  ought  to  be  five  registers,  or,  in 
fact,  any  number  of  them  that  may  be  thought  desirable.  But  if 
that  is  a  necessity  of  art,  it  is  not  a  necessity  of  Nature,  which 
does  all  that  is  required  by  the  simple  process  which  has  been 
described.  The  differences  of  mechanism  on  which  the  singing- 
masters  profess  to  base  their  division  ai'e  mostly  of  so  subtle  a 
nature  as  to  be  almost  invisible  to  the  eye,  and  sometimes  even 
hardly  appreciable  by  the  ordinary  intellect.  1  think,  however, 
there  is  a  way  of  reconciling  their  views  with  mine,  diametrically 
opposed  as  they  at  first  sight  seem  to  be.  As  a  ]!  '  '  -rist,  I 
speak  solely  of  the  tone  of  a  note,  that  is  to  say,  of  it    _  m  iho 

musical  scale,  and  I  say.  That  note  is  delivered  by  the  long  reed  or 
short  reed  adjustment,  as  the  case  may  be;  as  musicians,  on  the 
other  hand,  the  maestri,  speaking  of  the  quality  as  well  as  the 
tone,  say.  That  note  ought  to  be  delivered  in  such  and  such  a  way 
to  make  it  artistically  beautifuL  In  the  one  case,  in  short,  the 
iroice  is  considered  purely  as  it  is  produced  in  the  larjTix  ;  in  the 
other,  as  it  is  delivered  by  a  well-traine<l  singer  managing  his 
resonance  apparatus  to  the  best  advantage.  Now,  for  this  result 
many  things  are  needed  besides  the  correct  adjustment  of  the 
vocal  cords,  Tlje  supply  of  breath  must  be  regulated  to  a  nicety, 
and  the  position  of  the  tongue,  soft  palate,  elieuks,  and  lips  must 
be  precisely  that  which  is  best  for  the  utterance  of  each  particular 
note.  There  are  rules  founded  on  experience  which  govern  all 
these  things ;  these  rules  are  expressed  in  terms  of  subjective  sen- 
sations, which  are  scientifically  absurd,  but,  at  the  same  time,  may 
be  practically  useful,  as  indicating  the  feelings  that  should  accom- 
pany the  right  performance  of  the  manoeuvre  required.  It  is  on 
all  this  complicated  mechanism  that  the  five  regititers  of  the  sing- 
ing-masters are  based ;  the  more  or  loss  fanciful  changes  in  the 
larynx,  to  which  they  attribute  the  slight,  but  artistically  vital^ 
differences  in  production  which  their  trained  ear  enables  ihem  to 
appreciate,  have  in  reality  but  little  share  in  tlie  result.  The  dif- 
ference between  artistic  and  inartistic  production  of  the  voice  de- 
pen  '  '  iiore  on  the  management  of  the  resonators  than  on  the 
adj  i  <jf  the  vocal  cords. 

This  [M>int  will  be  bt>tter  understood  if  it  is  borne  in  mind  that, 
^jBelmhoItz  has  shown,  every  musical  sound  is  "  compounded  of 
Iniples  " ;  that  is  to  say,  the  fundamental  tone  Is  re-enforood 
by  rof  Moondary  sounds  or  "harmonics"  which  ocoom- 
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r,  and  as  it  'were  echo,  it  in  a  higher  key,  the  -vrholo  being 
blended  into  one  sensation  to  the  ear.  Then,  again,  it  is  well 
known  that  every  resonance  cavity  has  what  may  be  called  an 
"elective  aflinity"  for  one  particular  note,  to  the  vibrations  of 
which  it  responds  sympathetically,  like  a  lover's  heart  answering 
that  of  his  beloved.  As  the  crude  note  issues  from  the  larynx, 
the  mouth,  tongue,  and  soft  palate  mold  themselves  by  the  most 
delicately  adapted  movements  into  every  conceivable  variety  of 
shape,  clothing  the  raw  bones  of  sound  with  body  and  living  rich- 
ness of  tone.  Each  of  the  various  resonance  chambers  re-echoes 
its  corresponding  tone,  so  that  a  single  well-delivered  note  is  in 
reality  a  full  choir  of  harmonious  sounds. 

It  has  further  been  proved  that  each  vowel  has  its  own  special 
pitch,  and  hence  it  can  not  be  sounded  in  perfection  on  any  other. 
The  different  vowels,  in  fact,  are  produced  by  modifications  in  the 
length  and  shape  of  the  cavity  of  the  mouth,  and  the  note  of  each 
one  of  them  is  that  to  which  such  a  resonance  chamber  naturally 
responds.  It  follows  from  this  that,  in  order  to  get  the  best  effect 
from  the  vocal  instrument,  there  should  be  the  most  perfect  pos- 
sible adaptation  of  the  various  vowels  to  the  notes  on  which  they 
are  to  be  sung.  Sounds  like  o  and  ou  (oo)  are  best  rendered  in  the 
lower  notes  of  the  voice ;  a  and  i  (ee)  in  the  upper.  It  is  difficult, 
indeed  almost  impossible,  to  sing  the  latter  vowels  ou  deep  notes. 
The  marriage  of  music  to  immortal  verse  can  not  be  perfect  unless 
the  various  affinities  of  the  vowel  sounds  are  carefully  respected 
by  the  composer. 

From  what  has  been  said  it  will,  I  think,  be  evident  that  no 
one,  however  happily  gifted  in  point  of  voice,  can  use  his  endow- 
ment to  the  best  advantage  without  careful  training.  Every  note 
requires  for  its  artistic  production,  not  only  a  particular  adjust- 
ment of  the  larynx,  but  a  special  arrangement  of  the  resonators 
and  suitable  management  of  the  breath,  all  the  complicated  move- 
ments involved  in  these  various  proceedings  having  to  be  per- 
formed automatically  and  with  the  most  exact  precision,  and  the 
whole  being  combined  into  one  instantaneous  act.  M.  Jourdain'a 
master  was  not  such  a  fool  as  he  is  made  to  appear,  when  he  in- 
sisted on  the  mechanism  of  utterance  being  clearly  understood. 
When  this  has  been  acquired,  the  singer  is  still  only  like  a  child 
that  has  learned  to  stand;  walking,  running,  and  dancing,  in 
other  words  the  junction  of  the  separate  notes  into  the  "linked 
sweetness"  of  an  air,  the  graces  and  ornaments  of  vocalization, 
and  the  secret  of  sympathetic  expression  have  yet  to  be  acquired. 
There  is  an  unfortunate  tendency  at  the  present  day  to  be  satisfied 
with  a  very  inadequate  amount  of  training,  and  I  can  not  help 
thinking  that  this  is  partly  duo  to  an  imperfect  appreciation 
itfl  necessity.    Years  are  ungrudgingly  given  to  acquiring  a  mi 
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tery  of  the  piano  or  violin,  and  it  is  recognized  that  to  excel  yrith 
either  of  those  instnmients  seven  or  eight  hours  of  laborious  prac- 
tice every  day  are  necessary.  Yet  many  soem  to  fancy  that  tho 
voice  can  bo  trained  in  a  few  months.  How  preposterous  such  a 
notion  is  must  be  evident  to  any  one  who  takes  the  trouble  to 
think  about  tho  matter.  In  the  case  of  tho  violin  or  piano  the 
instrument  is  perfect  from  the  outset,  and  the  student  has  only  to 
learn  to  play  it ;  the  singer,  ou  the  other  hand,  has  to  develop — in 
some  cases  almost  to  create — his  instrument,  and  then  to  master 
the  technique  of  it.  The  human  larynx  is,  as  already  said,  a  muei- 
cal  instrument  of  the  most  complicated  kind,  for  its  two  reeds  are 
susceptible  of  almost  infinite  modification  in  size,  shape,  manner 
of  vibration,  etc,  A  distinguished  surgeon  not  long  ago  edified 
the  public  by  a  calculation  of  the  number  of  muscular  movements 
executed  by  a  young  lady  while  performing  a  simple  piece  on  the 
piano ;  it  would  be  hopelessly  impossible  to  count  the  inovemeuts 
of  the  muscles  which  work  the  vocal  cords. 

The  details  of  vocal  training  I  must  leave  to  the  singing-mas- 
ters ;  I  can  only  touch  on  one  or  two  points  which  lie  more  or  lo 
within  my  own  province.  In  the  first  place,  the  vocal  orga 
must  be  strengthened  and  developed  by  exercise.  The  excellent 
maxim,  Memoria  excolendo  augetvr,  which  we  learned  from  tho 
Latin  grammar,  is  equally  true  of  muscle,  and  a  singer's  thyro- 
arj'tffinoidei  should  be  in  as  good  condition  as  a  jnigilist's  biceps. 
Such  modes  of  life  as  are  good  for  the  general  health  will  also 
help  to  improve  the  voice  by  expanding  the  chest  and  keeping  all 
the  organs  at  their  maximum  of  efficiency.  In  order  to  "  know 
the  stops  "  of  the  vocal  instrument,  so  as  to  be  able  to  **  command 
it  to  any  utterance  of  harmony,*'  training  must  bo  directed  to  each 
of  the  three  factors  of  voice.  The  art  of  so  governing  the  breath 
that  not  a  particle  of  it  shall  escape  without  giving  up  its  mechan- 
ical equivalent  of  sound  must  first  of  all  be  acquired.  The  vocal 
cords  must  use  tho  breath  as  Jacob  did  the  angel  with  whom 
he  WTestled ;  they  must  not  suffer  it  to  depart  till  it  has  blessed 
them.  The  first  thing  the  singer  has  to  do  is  to  learn  to  breathe; 
he  must  fill  his  hmgs  without  gasping,  and  empty  them  quickly 
or  slowly,  gently  or  with  violence,  according  to  his  needs.  Mucli 
has  been  written  on  this  matter  with  which  I  need  not  perplex  t 
reader.  The  problem  is  how  the  lungs  can  be  replenished  moi 
advantageously  for  the  purposes  of  the  singer.  The  chest  is  ex- 
p.an<led  by  pulling  up  the  ribs,  and  by  pn-'  '        '  '      dia- 

phragm, or  muscular  partition  which  separap  d  the 

abdomen.     In  violent  inspiratory  effort  the  collar-bone  may  be 
forcibly  drawn  up  by  tho  muscles  attached  to  it,  ■!    -  ^'      —  -  ' 
Iwn  i»  seldom  brouglit  into  play  except  in  the 
brcftth  whon  suffocation  is  impending.    It  is  ft  curioas  fact  that 
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men  breathe  differently  from  women,  the  former  using  the  ab- 
dominal method — that  is,  pushing  down  the  diaphragm — and  the 
latter  doing  most  of  the  work  with  their  upper  ribs.  One  reason 
of  this  difference  is  that  the  fair  sex  insist  on  fixing  their  lower 
ribs,  to  which  the  diaphragm  is  attached,  with  stays,  which  make 
'free  movement  of  that  muscle  impossible.  Doctors  have  fulmi- 
nated against  tight-lacing  for  the  last  three  centuries,*  but  to  as 
little  purpose  as  the  Archbishop  of  Rheims  thundered  against  the 
jackdaw.  Fashion  mu.st  be  obeyed,  whatever  its  victims  may 
have  to  suffer.  It  is  right  to  state,  however,  that  stays  not  long 
ago  found  a  champion  in  no  less  a  person  than  the  Professor  of 
Pathology  in  the  University  of  Cambridge.  Professor  Roy  caused 
a  little  mild  scandal  at  the  last  meeting  of  the  British  Association 
by  urging  that  the  use  of  stays  might  have  certain  advantages. 
If  the  Archbishop  of  Canterbury  had  stood  up  in  Convocation  and 
denied  the  efficacy  of  baptism,  he  could  not  have  shocked  his 
hearers  more  than  Dr.  Roy  did  by  such  a  profession  of  heresy. 
The  scientific  ladies,  who  resemble  the  Greek  statues  in  the  loose- 
ness of  their  waists  if  in  nothing  else,  groaned  over  this  backslid- 
ing in  high  places,  and  their  more  frivolous  sisters  rejoiced.  A 
Defender  of  the  Faith,  however,  opportunely  appeared  in  the  per- 
son of  Dr.  Qarson,  who  at  once  put  the  question  to  the  touch  by 
measurements  made  on  a  number  of  ladies  and  gentlemen  then 
present.  These  showed  that  the  vital  capacity  (which  is  measured 
by  the  quantity  of  air  that  can  be  expelled  from  the  lungs  after 
the  deepest  possible  inspiration)  was  considerably  greater  in  the 
men  than  in  the  women,  and  that  while  in  the  former  there  was  a 
constant  diminution  in  the  vit^l  capacity  in  every  period  of  ten 
years  after  the  age  of  thirty,  in  the  latter  it  actually  increased 
after  fifty,  a  time  of  life  at  which  the  majority  of  ladies  begin  to 
think  more  of  comfort  than  of  restraining  the  exuberance  of  their 
"  figure."  The  truth  appears  to  be,  however,  that  the  slight  press- 
ure exercised  by  stays  does  not  matter  in  the  case  of  ladies  who 
are  not  called  upon  to  use  their  voices  professionally,  and  who  do 
not  care  to  excel  as  amateurs.  In  the  ordinary  work  of  life  stays 
do  not  cause  any  inconvenience,  and  it  is  only  when  they  are  ab- 
surdly tight  that  they  do  serious  harm  to  the  internal  organs.  In 
the  case  of  the  artiste  it  is  quite  otherwise ;  here  anything  which 

•  Staya  are  generally  said  to  hove  been  introduced  by  Catherine  dc  Modicl»,  wbo  mny  be 
snppoMd  to  h&ve  had  a  natural  genius  for  the  inTcntion  of  instrunientf  of  torture.  They 
were,  bowerer,  In  ua«  lon^  befnre  her  time.  I  have  in  my  poMeseion  %  drawing  mAde  for 
ttK  tn  18S4  by  Mr.  Lewis  Winptield  from  a  MS.  in  the  British  MuRemn  of  the  date  104i^. 
It  is  fibred  by  Stnitt,  who  calls  it  "  A  Droll  DcvU."  Mr.  Wingficld  more  aptly  terms  it 
the  "  Fiend  of  Fashion."  It  represents  a  figure  fantiL*tic«lty  dcosscd  in  what,  I  BupfMse, 
was  the  hciKbt  of  fashion  of  the  day.  Ita  special  interest  in  connection  with  the  present 
inbject  b  that  It  wears  a  pair  of  stays,  loccdup  in  front,  and  of  Buffldcoit  oonstrictlTe  power 
to  pleaac  •  modem  numdt^nie. 
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in  the  smallest  degree  diminishes  the  vital  capacity  seriously 
handicaps  the  singer. 

Altliough  the  abdominal  mode  of  breathing  may  be  the  noixirid 
method  of  inspiration,  there  can,  I  think,  be  no  doubt  that  in  sing- 
ing it  is  not  thi3  most  effective.  On  this  point  the  empirical  tradi- 
tions of  siuging-masters  were  abandoned  some  years  ago  in  favor 
of  what  was  supposed  to  be  the  t-eaching  of  science,  and  now  sing- 
ers are  often  taught  to  breathe  by  pushing  down  the  diaphragm 
and  protruding  the  stomach.  Anatomists  are,  however,  beginning 
to  see  that  the  Italian  masters  were  right  in  insisting  that  the 
diaphragm  should  be  fixed,  and  the  abdomen  flat  in  inspiration; 
in  this  method  there  is  great  expansion  of  the  lower  ribs,  and  the 
increase  in  the  capacity  of  the  chest  takes  place  chiefly  in  this  di- 
rection. In  this  form  of  breathing  there  is  far  more  control  over 
expiration  than  when  the  diaphragm  is  displaced ;  the  act  can  be 
regulated  absolutely  by  the  will  to  suit  the  requirements  of  the 
vocalist.  Abdominal  insfuration  is  apt,  on  the  other  hand,  to  be 
followed  by  jerky  expiration,  a  defect  which  is  fatal  to  artistic 
delivery  and  most  fatiguing  to  the  singer. 

The  training  of  the  other  parts  of  the  vocal  machinery,  the 
vibrating  element  and  the  resonant  apparatus,  lies  altogether  out- 
side my  province.  What  I  may  call  the  " fingering"  of  the  vocal 
cords  and  the  "  tuning  "  of  the  resonators  can  be  acquired  only  by 
constant  jiractice  under  a  good  teacher.  There  is  no  such  tiling 
as  a  self-taught  singer.  Constant  imitatiou  of  the  best  modela 
and  the  watchful  discipline  of  an  experienced  instructor  consti- 
tute the  real  secret  of  the  old  Italian  schools  of  singing,  which 
gave  such  splendid  results.  Tosi  insisted  that  the  pupil  should 
never  sing  at  all  except  in  the  presence  of  a  master.  It  in  impor- 
tant that  the  very  best  teacher  that  can  be  found  should  be  chosen; 
it  is  a  false  economy  to  trust  a  young  voice  to  an  inferior  man  on 
the  ground  of  cheapness.  To  masters  I  venture  to  hint  that  they 
should  strive  to  train  their  pupils  according  to  the  traditions  of 
the  golden  age  of  song  before  the  laryngoscoi>e  was  inveutetl. 

I  have  only  to  add  that  the  ear  should  l»e  not  less  carefully 
trained  than  the  vocal  organs.  An  old  Scotch  minister  used  to 
tell  his  flock  that  the  conscience  should  be  kept  "  as  white  aa  the 
breest  o'  a  clean  sjirlc"  The  ear  is  the  conscience  of  the  voice,  and 
its  purity  should  be  not  less  jealously  guarded.  Many  singers  of 
the  finest  vocal  endowmeut  fail  from  a  defect  of  ear ;  their  con- 
dition is  like  that  of  a  color-blind  painter.  Passing  indispositioi 
may  sometimes  vitiate  the  ear  as  well  as  the  temjier ;  the  artis' 
Bhonld  on  no  account  attempt  to  sing  under  such  circun 

Two  questions  in  connection  with  the  training  of  the  v-  .>  v  .-.  ..1 
remain  to  be  di^tcussed — viz.,  when  it  should  be  commenced,  and 
whether  it  should  be  interrupted  during  the  so-called  "cracking" 
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period  With  regard  to  the  first  of  these  questions  I  am  strongly 
of  opinion  that  training  can  hardly  be  begun  too  early.  Of  course, 
the  kind  and  amount  of  practice  that  are  necessary  in  the  adult 
would  bo  monstrous  in  a  young  child,  but  there  is  no  reason  why, 
even  at  the  age  of  sis  or  seven,  the  right  method  of  voice-produc- 
tion should  not  be  taught.  Singing,  like  every  other  art,  is  chiefly 
learned  by  iviiicUion,  and  it  seems  a  pitj'  to  lose  the  advantage  of 
those  precious  early  years  "vrhen  that  faculty  is  most  highly  de- 
veloped. There  is  no  fear  of  injiuing  the  laiynx  or  straining  the 
voice  by  elementary  instruction  of  this  kind ;  on  the  contrary,  it 
is  habitual  faulty  vocalization  ■which  is  pernicious.  The  sooner 
the  right  way  of  using  the  voice  is  taught  the  more  easy  will  it  be 
to  guard  against  the  contraction  of  bad  habits,  which  can  only  be 
corrected  at  a  later  period  with  infinite  trouble.  Many  of  the 
finest  voices  have  been  trained  almost  from  the  cradle,  so  to 
speak.  I  need  only  mention  Adelina  Patti,  Christine  Nilsson, 
Jenny  Lind,  and  Madame  Albani ;  but  there  are  numbers  of 
other  queens  of  song  who  owe  great  part  of  their  success  to  the 
sume  cause. 

As  for  the  other  point,  I  am  still  an  obstinate  dissenter  from 
the  "orthodox"  teaching  of  singing-masters  on  the  subject.  I 
have  already  more  than  once  expressed  my  belief  that  there  is  no 
reason  why  training,  tvithin  certain  liviUs  and  under  strict  sxiper- 
viaion  by  a  competent  person,  should  not  be  carried  on  when  the 
voice  is  in  the  transition  stage  of  its  deA'elopment  from  childhood 
to  adolescence.  The  stock  argument,  invariably  advanced  to  prove 
the  necessity  of  suspending  the  education  of  the  voice  till  it  has 
passed  through  the  "  breaking  *'  period,  is  that,  as  the  parts  are 
undergoing  active  changes,  they  therefore  require  complete  rest. 
This  would  equally  apply  to  the  limbs,  and,  in  some  degree,  also 
to  the  brain.  Yet  I  am  not  aware  that  it  has  ever  been  proposed 
to  forbid  growing  lads  from  exercising  their  bodies,  even  in  games 
involving  considerable  muscular  violence,  or  to  interrupt  the  edu- 
cation of  the  mental  powers  till  the  brain  has  become  fully  formed. 
Overpressure  there  may  be,  no  doubt,  in  voice-training  as  in  other 
kinds  of  instruction.  All  voices  are  not  capable  of  bearing  the 
same  amount  of  training.  Each  case  must  be  dealt  with  accord- 
ing to  what  doctors  call  the  particular  "  indications "  that  may 
arise.  My  thesis  holds  good  only  as  a  general  rule,  to  which  there 
may  be  many  individual  exceptions.  A  judicious  teacher  will, 
however,  have  no  diflBculty  in  deciding  as  to  the  best  coarse  to 
adopt  in  any  given  instance. 

After  the  voice  has  been  developed  to  its  utmost  capacity,  the 
next  thing  is  to  keep  it  in  perfect  condition.  How  is  this  to  be 
done  ?  As  Danton  said  that  the  three  things  needed  to  insure 
success  were  De  Vaudace,  de  Vaudace,  et  encore  de  I'aiidace,  I  say 
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to  Iceep  iha  xme^  in  gtxkd  order  axo 

td  agaiii  ptactkcL    AstngcrwfaoletshisToi^ 

>  to  loK  womb  of  his  upper  Dotes^hia  bi 

Ml*  ttSaw  ita  highfrt  «t*ndaxd,  and  the  larynx 

pffe  mi  \tm  obediflnt  to  his  nHl    Another  vital  point 

,if  yaaAle^  to  me  the  voice  when  it  is  not  at  its  best. 

;  eoU  dMdoH  to  aome  extent  the  vibrations  of  the  cords, 

th«  nunwtnn  ars  abo  thrown  out  of  tons  bj  dryneea  ar  ex- 

of  their  lising^  mBmbranes.    Bodil  j  ireaknees  or 

I  ia  rafletted  in  the  voire ;  the  cords  do  not  come  firmly 

r,  and  their  teaaion  ia  insufficient  iat  perfect  paritr^  mnci 

,  of  tone.    A  moat  eaaential  element  in  the  care  of 

\wdk»  \m  attestioQ  to  the  general  health.    This  is  very  apt  to 

(laetad  hy  singen,  who  have  rather  a  tendency,  as  a  class,  t«^ 

the  life  of  hot-honae  plants,  living  in  rooms  from  which  frt^h 

'  to  abut  oot  f\mfrA-  as  if  it  were  a  pestilence,  and  tak' 

[•r  no  phyaieal  exercise.    It  i»  right,  no  doubt,  that  a  sing*  1 

[«hi'?ld  hta  prccions  instntment  from  harm  as  carefully  as  a  violin- 

protoete  his  Straduarias  or  Amati,  but  exaggerated  precaution 

vf  defeat  ita  object.    Even  the  most  dainty  of  light  tenors  can 

wrapped  np  in  cotton-wool,  and  the  delicacy  engendered 

\>j  ^11-.  unhealthy  conditions  of  life  which  have  been  rpferred  to 

the  aligfateet  exposure  to  cold  or  fog  almost  deadly  to  hio 

ifieially  eaervatod  throat    A  singer  who  wishes  to  kee] 

Mo  good  Toioe  should  rise,  if  not  exactly  with  his  brother  ii,„.. : .   ;, 

'the  lark,  at  least  pretty  early,  say,  before  eight  in  the  momintr. 

pToci  says  that  the  beet  hour  for  jiractice  is  the  first  of  the  f 

this,  I  fear,  is  a  " counsel  of  perfection"  beyond  the  \'irt'.:'  s 

tinhomtc  age.    The  singer  should  take  plenty  of  exercise  in  the 

-open  nir,  ari'l    '       '  '  '    "Ion  his  constitution  by  1      '  'ir 

'possible,  n  Ii'  lOr  life.     Nothing  gives  i  i  v* 

nroe  to  the  voice  like  vigorous  health ;  an  experienced  ear  cs 

often  tell  a  man's  plr-  •  - '  condition  by  the  full,  generous  "ring' 

of  bin  tonus,  both  in  ;ind  speaking, 

Tlicro  is  ovon  more  superstition  among  singers  than  amoi 
uponl"''-'   ,,^.  to  what   J";  "".m^  for  the  voice."     A  formidable  list'' 
of  1  hjch  wc'i  >wl  by  the  ancients  to  l>e  injurious  is 

,r]itiy;itii  uch  a  variety  of  animal  and  a  • 

:  --     i.Hi's  that  one  -s     .  .  :    how  unfortunate  vocalists  cou l- 

found  life  worth  living  under  such  ultra-Spartan  conditions.    Our 
1      '  "■  '      tend  to  err  rather  in  ti  "      '"         ijj 

J  r  pxtratjrdinarily  comprri 

is  "  good  "  for  the  voice.    Every  species  of  drink,  from  champaj 

to  hot  V-  *  -     -  '     '-      ■' -       LTnizcd  article  of  food,  incluc 

ing  th;t:  ition,  cold  roast  beef,  has  it 

devotees.     1  have  no  manner  of  doubt  that  every  one  of  the 
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things  is  really  beneficial,  not  from  any  occult  virtue  that  there  is 
in  them,  but  because  the  solids  give  strength,  while  the  liquids 
moisten  and  lubricate  the  throat.  That  is  the  whole  secret  of 
the  cordials  and  elixirs  in  which  many  vocalists  place  their 
trust. 

A  useful  example  of  the  proper  care  of  the  voice  is  to  be  found 
in  a  very  unexpected  quarter.  The  Emperor  Nero,  as  is  well  known, 
believed  himself  to  be  a  great  artist,  a  notion  of  which  those  about 
were  not  likely  to  disabuse  him.  His  dying  words, "  Qualis  artifex 
pereo  I"  show  that  he  had  at  least  one  feature  of  the  artistic  tem- 
perament. He  sought  fame  by  mauy  paths — in  poetry,  fiddling, 
driving,  and  other  branches  of  the  fine  arts — to  say  nothing  of  his 
scientific  experiments  on  the  bodies  of  his  nearest  relations.  The 
imperial  virtuoso  was  particularly  vain  of  his  voice,  which  I  can 
well  imagine  to  have  been  soft  and  sweet,  qualities  which  often 
enough  accompany  a  cruel  nature.  He  was  proportionately  care- 
ful of  80  precious  a  possession.  His  system  is  worth  quoting.  In 
addition  to  such  general  measures  as  attending  to  his  liver,  and 
abstaining  from  such  fruits  and  other  food  as  he  fancied  to  bo  in- 
jurious to  his  voice,  we  are  told  that  at  night  he  used  to  lie  on  his 
back  with  a  small  plato  of  lead  on  his  stomach.  This  was  proba- 
bly for  the  purpose  of  checking  the  tendency  to  abdominal  breath- 
ing, which  has  already  been  referred  to  as  the  less  perfect  way  in 
respiration  for  singers.  In  order  to  spare  his  voice  all  unnecessary 
fatigue,  he  gave  up  haranguing  his  troops  and  ceased  even  to  ad- 
dress tlie  Senate.  As  in  later  times  there  were  keepers  of  the  king's 
conscience,  Nero  gave  his  voice  into  the  keeping  of  a  phonascus. 
He  spoke  only  in  the  presence  of  this  vocal  director,  whose  duty 
it  was  to  warn  him  when  his  tones  became  too  loud,  or  when  ho 
seemed  to  be  in  danger  of  straining  his  voice.  To  the  same  func- 
tionary was  intrusted  the  formidable  duty  of  checking  the  em- 
peror's eloquence  when  it  became  too  impetuous ;  this  he  did  by 
covering  the  imperial  orator's  mouth  with  a  napkin.  It  must  have 
needed  no  small  measure  of  courage  to  apply  this  effectual  method 
of  "  closure  "  to  the  arch-tyrant  of  history  when  intoxicated  with 
the  exuberance  of  his  own  vocalization. 

While  laying  stress  on  the  necessity  of  proper  cultivation  in 
order  to  make  the  singer  capable  of  giving  the  greatest  pleasure 
to  his  hearers  with  the  least  amount  of  fatigue  to  liimself,  I  vent- 
ure to  add  that  many  singers  who  are  a<lmirably  trained  have 
rather  a  tendency  to  "  o'erstop  the  modesty  of  nature "  in  their 
delivery.  It  was  said  of  Flaubert's  Salammbti,  that  it  might  be 
Carthaginian,  but  it  was  not  human ;  in  the  same  way  I  am  dis- 
p,..  "  ;  y  of  certain  highly  "artistic"  vocal  di.splays  which  one 
is  s'  ii'S  condemned  to  hear,  that  it  may  be  song  but  it  assui^ 

edly  is  not  music.    When  listening  to  such  tremendous  perfoi 
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ances,  I  often  find  myself  echoing  the  words  of  poor  Christopher 
Sly :  "  Tis  a  very  excellent  piece  of  work,  madam  lady ;  wouh 
'twere  done  I "  An  old  Italian  writer,  himself  both  u  singer  and 
teacher,  most  truly  says :  "  E  va^lia  I  vera,  dove  parla  la  passione 
i  iriJli  e  i  passaggi  devon  tacere  " — leaving  the  soul  to  he  moved 
solely  by  the  beauty  of  expression.  It  was  this  quality  of  sympa- 
thetic expression  that  made  the  singing  of  Tom  Moore,  who  had 
no  "  voice  "  in  the  technical  sense,  more  moving  than  that  of  re- 
nowned  artists.  In  an  altogether  different  line,  Mr,  George  Qros- 
amith  contrives  by  the  exquisite  clearness  of  his  mtxlulation  to  add 
considerably  to  the  gayety  of  nations  with  a  very  limited  stock  of 
notes. 

One  of  the  most  remarkable  things  relating  to  song  at  the  pres- 
ent day  is  the  scarcity  of  really  fine  voices.  It  will  not,  I  suppose, 
be  seriously  argued  that  the  human  voice  is  degenerating,  and 
never  were  the  inducements  to  cultivate  it  more  abundant  or  more ' 
powerful.  Yet,  if  we  are  to  believe  many  competent  authorities, 
never  were  first-rate  voices  so  rare  aa  at  the  present  time.  The 
complaint  is  not  altogether  new,  and  is,  in  part  at  least,  nothing 
moro  than  the  inevitable  moan  of  the  latuhdor  iemporis  adi  ovc 
the  decadence  of  things  in  general.  Rossini  at  the  zenith  of  his 
fame  complained  that  there  were  so  few  good  voices,  and  quite  at 
the  beginning  of  the  last  century  we  find  Tosi  speaking  of  his  ownJ 
period  as  one  of  decay,  Mancini  also  (1774)  says  that  vocal  art 
had  then  fallen  very  low,  a  circumstance  which  he  attributes  to 
singers  "  having  forgotten  the  old  systems  and  the  sound  practice 
of  the  ancient  schools."  Still,  modem  writers  on  singing  ar 
agree<^l  that  there  is  a  dearth  of  really  beautiful  voices  at  the  prc*»»* 
ent  time,  and,  as  this  is  one  of  the  very  few  points  on  which  the^e 
contentious  persons  are  agreed,  there  can  be  little  doubt  of  the 
truth  of  the  fact  to  which  they  bear  witness.  Good  tenors  are 
©specially  rare,  even  among  Italians,  the  chosen  people  of  song. 
There  are  no  tenors  now  who  can  be  compared  with  Mario  or  Ru- 
bini;  indeed,  one  gathers  from  Mr.  Sims  Reeves's  reminiscences, 
published  not  long  ago,  that  the  world  is  at  present  blest  with 
only  one  really  first-rate  tenor.  Mr.  Reeves  leaves  his  readers  in 
no  doubt  as  to  the  identity  of  this  Triton  among  contemporaneous 
minnows  of  song.  We  have  no  basso  that  can  stand  beside 
hlacho.  Except  Madame  Patti,  whose  glorious  voice  is  now  tc 
seldom  heard,  and  Madame  Christine  Nilsson,  who,  to  the  regret 
of  all  lovers  of  song,  has  quitted  the  lyric  stage  ''  '  «  Alba 
and  Madame  Sembrich  are  almost  the  sole  iv   ■  -   of   th( 

renown  of  the  great  prime  donne  of  old.    It  is  not  only  in  com- 
pass and  quality  that  our  latter-day  voices  are  inferior  to  t^    ■      f . 

receding  generations,  but  in  endurance,    Catalani's  nia. 
voice  remained  tinimpairod  up  to  extreme  old  ago,  and  FarinoUi'it 
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only  (liod  with  him.  Matteucci,  when  past  his  eightieth  year,  itsed 
to  sing  in  church  every  Sunday  per  mera  devozione,  and  such  was 
the  freshness  and  flexibility  of  his  voice  that  those  who  could  not 
see  him  took  it  to  be  that  of  a  young  man  in  the  flower  of  his  age. 
Indeed,  this  was  not  very  uncommon  in  singers  trained  according 
to  the  best  traditions  of  the  old  Italian  school,  which  seems  to  have 
possessed  the  secret  of  perpetual  youth  as  far  as  the  voice  was  con- 
cerned. 

Kow,  to  what  can  our  poverty  in  voices  of  the  highest  class  be 
due  ?  I  believe  to  a  combination  of  three  different  causes :  First, 
inadequacy  of  training  ;  secondly,  the  want  of  good  teachers  ;  and, 
thirdly,  the  gradual  rise  of  the  concert  pitch  which  has  taken 
place  in  recent  years.  Insuflicient  training  arises  from  the  breath- 
less haste  to  "  succeed  "  which  is  a  characteristic  of  this  feverish 
uge.  Voices  are  quickly  run  up  by  contract,  and  as  swiftly  fall 
into  decay.  The  preference  for  supposed  "  royal  roads  "  over  the 
hard-beaten  path  that  has  led  former  singers  to  fame  is  another 
error  which  has  worked  almost  as  much  mischief  in  song  as  it  has 
in  scholarship.  A  vocalist  nowadays  thinks  that  a  year  in  Eng- 
land and  a  second  year  in  Italy  is  all  that  is  needed  to  equip  him 
for  a  brilliant  artistic  career.  In  "  the  brave  days  of  old  "  singers 
never  deemed  their  vocal  education  complete  until  they  had  given 
six  or  seven  years  to  the  ceaseless  study  of  their  art. 

The  want  of  good  teachers  is  closely  connected  with  the  inade- 
quacy of  modem  training,  for  it  is  evident  that  a  man  who  has 
not  himself  had  the  patience  or  the  industry  to  master  liis  art  can 
not  be  a  satisfactory  guide  to  others.  Show  and  superficial  brill- 
iancy of  execution  are  aimed  at  rather  than  solidity  and  thor- 
oughness ;  more  attention  is  paid  to  vocal  iours  de  force  than  to 
artistic  ornament.  The  firm  basis  of  experience  has  been  aban- 
doned for  fantastic  methods  of  teaching  which  are  useless  when 
they  are  not  positively  harmful.  I  would  earnestly  advise  all 
those  who  profess  to  impart  the  divine  art  of  song,  like  Prospero, 
to  "  drown  their  books,"  and  study  the  production  of  the  voice  as 
an  art,  and  not  as  a  branch  of  Chinese  metaphysics. 

That  the  high  concert  pitch  now  generally  used,  especially  in 
this  country,  throws  an  unnatural  strain  on  even  the  finest  voices, 
is  a  fact  as  to  which  most  authorities  are  agreed.  In  the  classical 
period  of  music,  A  (second  space,  treble  clef)  representee!  from  four 
hundred  and  fifteen  to  four  hundred  and  twenty -nine  vibrations  ; 
this  pitch  suited  the  human  voice  admirably.  The  desire  to  get 
increasingly  brilliant  effects  from  the  orchestra  forced  the  pitch 
higher  and  higher,  till  so  much  confusion  prevailed  that,  in  1869, 
a  French  commission  fixed  the  standard  pitch  at  four  hundred  and 
thirty-five  vibrations.  This  is  called  the  normal  diapason,  and  is 
now  generally  used  on  the  Continent ;  but  England,  with  her  cua- 
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tomary  insxxlar  independence,  has  not  conformed  to  the  general 
rule  in  tlie  matter,  and  tlie  pitch  has  in  this  country  actually  risen 
to  four  hundred  and  fifty -eight  vibrations.  This  result  is  largely 
due  to  the  extraordinary  impulse  given  to  orchestral  music  by  the 
genius  of  Costa,  who,  so  long  as  he  could  get  brilliant  effects  from 
his  instruments,  cared  little  for  the  consequences  which  the  rise 
of  pitch  entailed  on  the  voice.  But  it  will  be  said,  since  it  is 
all  a  matter  of  convention,  why  can  not  the  pitch  be  lowered  ? 
I  believe  the  chief  obstacle  is  the  expense  which  this  would 
involve  through  the  necessity  of  altering  instruments.  It  has 
been  estimated  that  it  would  cost  eighty  thousand  pounds  to 
alter  those  of  the  military  bands  alone,  and  politicians  probably 
tliink  that  these  are  hardly  the  times  to  ask  for  money  for  such 
an  object. 

But  worse  even  than  the  undue  height  of  the  pitch  is  the  dif- 
ference between  this  country  and  the  rest  of  the  civilized  world 
which  has  just  been  referred  to.  Herr  Joachim  complains  that 
he  is  obliged  to  begin  screwing  up  his  violin  eight  weeks  before 
he  comes  to  England,  in  order  that  the  instrument  may  not  be 
injured  by  a  sudden  change.  It  is  not  bo  easy,  however,  for  the 
singer  to  prepare  his  delicately  strung  instrument  in  the  same 
way,  and  the  result  is  necessarily  great  strain  to  the  vocal  cords 
and  throat  generally.  The  high  pitch  used  in  England  leads  to 
the  production  of  very  disagreeable  shrieking ;  notes  are  delivered 
which  are  in  no  sense  artistically  beautiful,  and  which  only  "  split 
the  ears  of  the  groundlings."  Nearly  aU  singers  are  in  favor  of 
lowering  the  pitch.  The  sole  exceptions  are,  I  believe,  the  con- 
traltos, whom  a  high  pitch  does  not  affect  so  much  as  it  does  oth- 
ers. I  know  of  one  justly  celebrated  contralto  who  produces  an 
extraordinary  effect  by  her  low  E.  If  the  pitch  were  altered  this 
vocal  feat  would  no  longer  be  so  wonderful,  and  it  is  natural, 
therefore,  that  this  lady  shoidd  wish  the  present  state  of  things  to 
continue. 

Perhaps,  after  all,  the  supposed  scarcity  of  good  voices  may  b© 
more  appareut  than  real.  It  is  possible  that  it  is  not  only  the 
pitch  but  the  standard  of  vocal  excellence  that  has  risen.  Wo 
know  how  the  general  level  of  literary  style  has  risen,  and,  in  par- 
ticular, how  the  art  of  melodious  versification  has  been  '  r- 
ized,  if  I  may  use  the  expression,  so  that  every  cheap  n  _  r, 
and  even  the  poets'  comer  of  provincial  newspapers,  contains  cop- 
ies of  verses  which  would  have  earned  considerable  reputation  for 
the  authors  a  hundrttd  and  fifty  years  ago.  It  is  immensely  more 
difficult  now  to  make  a  name  by  writing.  May  not  something  of 
the  same  kiti<i  be  the  case  as  regards  singing  ?  I  fear  we  must 
not  lay  that  tlatt«riug  unction  to  our  souls.  Great  singers  are 
rarer  nowadays  thou  in  former  times,  becauso  voice-training  is 
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almost  a  lost  art.  The  remedy  lies,  as  has  beeu  said,  in  a  return 
to  methods  consecrated  by  glorious  tradition,  and  fruitful  of 
results  which,  as  experience  has  abundantly  proved,  can  not  be 
attained  by  shorter  or  easier  ways. — Contemporary  Review. 

[Concluded."] 
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SUSPENSION  OF  VITALITY  IN  ANIMALS. 

By  M.  VICTOB  LAPOKTE. 

FAMILIAR  instances  of  suspended  vitality,  or  rather  latent 
vitality,  are  afforded  by  seeds,  which  may  be  kept  for  years 
without  sliowing  action,  but  are  yet  capable  of  being  recalled  to 
the  exercise  of  the  functions  of  life.  Other  instances  are  afforded 
by  the  lower  organisms,  which  will  remain  dry  and  sterile  for 
indefinite  periods,  to  be  brought  into  full  activity  at  any  time  by 
supplying  the  due  degree  of  moisture  and  warmth.  Coming  up 
to  higher  forms  of  life,  the  same  phenomena  are  usually  mani- 
fested  in  insects,  one  of  the  normal  conditions  of  whose  life — the 
nympha,  or  chrysalis  state — ^is  characterized  by  the  exhibition  of 
the  external  appearance  of  death.  During  this  stage  the  vital 
proc«^sses  are  tempered  down  till  only  enough  are  in  effect  to 
maintain  a  merely  vegetative  existence ;  yet  the  insect  is  capable 
of  slight  motions  when  subjected  to  a  shock  or  pressure.  The 
duration  of  this  apparent  death  varies  according  to  the  species 
and  to  external  conditions.  There  are  specios  that  require  two 
years  of  incubation  before  going  through  their  metamorphosis. 
Others  pass  to  the  perfect  state  in  a  few  days.  Butterflies  demand 
a  certain  degree  of  heat,  below  which  they  will  not  issue.  The 
opening  of  the  chrysalis  takes  place  naturally  when  these  atmos- 
pheric conditions  are  realized.  If  the  season  is  late,  the  hatching 
is  also  Iftte.  Hence  we  can  prolong  the  duration  of  the  chrysalis 
state  indefinitely  by  properly  adjusting  the  temperature,  delaying 
to  that  extent  the  metamorphosis  of  the  imprisoned  mummy  into 
the  free  and  winged  insect.  Reaumur,  by  putting  chrysalides  in 
an  ice-box,  was  able  to  keep  them  alive  and  retard  their  develop- 
ment several  years. 

"  Perfect "  insects  are  also  capable  of  passing  some  time  in  a 
more  or  less  definite  condition  of  apparent  death  without  losing 
the  capacity  to  revive.  I  do  not  me-an  those  simulations  of  death 
which  some  species  put  on  in  order  to  escape  their  enemies,  and 
under  which  their  condition  may  be  mistaken  by  the  most  care- 
ful and  patient  observer,  but  cases  in  which  they  revive  under 
really  extraordinary  conditions.  Of  such  cases  are  instances  of 
flies,  which,  having  been  accidentally  inclosed  in  casks  of  Madeira 
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wine  shipped  to  Europe,  became  lively  as  soon,  as  they  were 
posed  to  the  air.  Frozen  caterpillars  are  sometimes  revived  when" 
thawed  out.  That  May-bugs  can  be  restored  to  life  after  they 
have  been  drowned  has  been  proved  by  Prof.  Balbiani,  of  the  Col- 
Wge  de  France,  in  conclusive  experiments.  He  restored  many  by 
drying  them  in  the  sun  after  he  had  kept  them  immersed  for 
twenty-four  hours,  two  days,  and  even  five  days.  In  another 
experiment  a  stag-beetle,  put  tinder  alcohol  for  a  half-hour  and 
then  dried,  was  still  in  motion  after  three  days. 

Going  higher  up  in  the  animal  series — eggs,  which  are  analo- 
gous to  the  seeds  of  plants,  present  a  remarkable  example  of  re- 
tarded life.  One  of  the  most  interesting  features  about  them  is 
the  independence  of  their  vitality,  which  persists  even  when  the 
individual  that  has  produced  them,  and  within  whose  organism 
they  are  still  contained,  has  ceased  to  live.  This  fact  has  been 
recognized  in  pisciculture,  where  artificial  fecundation  has  been 
successful  with  eggs  taken  from  dead  fish. 

The  persistence  of  life  in  frogs  is  very  long.  Spallanzani  pre- 
served some  frogs  in  a  mass  of  snow  for  two  years.  They  became 
dry,  stiff,  and  almost  friable,  but  a  gradual  heat  brought  them 
back  to  life.  Vulpian  observed  a  return  of  life  in  frogs  and 
salamanders  that  had  been  poisoned  with  curare  and  nicotine.  In 
both  cases  the  animals  in  question  had  been  for  several  days  in 
the  Condition  of  cadavers.  Toads  have  been  shut  up  in  blocks  of 
plaster,  and  then,  having  been  deprived  of  all  air  except  what 
may  penetrate  through  the  material,  and  of  all  sources  of  food, 
resuscitated  several  years  afterward.  This  question  presents  one 
of  the  most  curious  problems  that  biological  science  has  been 
called  on  to  explain.  The  longevity  and  vital  resistance  of  toads 
are  surprising.  Besides  the  experiments  we  have  cited.  Nature 
sometimes  presents  some  already  made,  and  vastly  more  astonish- 
ing. Toads  are  said  to  have  been  found  in  rocks.  Such 
are  rare,  but  it  would  be  as  unreasonable  to  doubt  them  aa  to 
lieve  in  some  of  the  miraculous  explanations  that  have  been 
of  the  matter.  The  phenomenon  is  marvelous,  it  is  true,  but  it 
is  supported  by  evidence  that  we  are  not  able  to  contest ;  and 
skepticism,  which  is  incompatible  with  science,  will  have  to  dia- 
, Appear  if  rigorous  observation  shall  confirm  it.  The  toad  wa 
observed,  in  one  case,  in  the  stone  itself,  and  Ixjfore,  rec^verinj 
from  its  long  lethargy,  it  had  made  any  motion.  One  of  the 
toads  was  p  .1  to  an  academy,  with  the  stone  which  hi 

served  it  as  .  -r  habitation,  and  it  was  ascertained  that  thfl 

cavity  seemed  to  correspomi  exactly  with  the  dimensions  an<3 
form  of  the  animaL    It  is  remarkable  that  these  t^iad-.-^t- 
very  hard  and  not  at  all  porous,  and  show  no  signs  nl 
Thu  mind,  completely  baffled  in  the  presence  of  the  fact>  ia  uquuii/ 
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embarrassed  to  explain  how  the  ioaA  could  live  in  its  eingxilar 
prison  and  liow  it  became  shut  op  there.  The  atrangest  ideas 
have  been  expressed  on  this  point.  The  ridiculous  hypothesis  has 
even  been  proposed  of  an  imperceptible  toad-germ  that  was  de- 
veloped in  the  interior  of  the  stone.  The  fact  of  the  survival  of 
the  toad^  despite  the  Impenetrability  of  the  stone,  becomes  less 
doubtful  when  we  recollect  the  similar  experiments  on  animals 
inclosed  in  plaster,  which  we  have  mentioned  above.  But  the 
problem  of  the  toail's  introduction  into  the  stone  still  remains  un- 
solved. 

M.  Charles  Richet  had  occasion  to  stxidy  this  question  some 
months  ago,  and  came  to  the  conclusion  that  the  fact  was  real, 
observing  that  even  if,  in  the  actual  condition  of  science,  certain 
phenomena  were  still  inexplicable,  we  were  not  warranted  in  de- 
nying their  existence,  for  now  discoveries  might  at  any  time  fur- 
nish an  explanation  of  them.  *'  The  true  may  sometimes  not 
probable."  But  science  takes  accounting  of  the  truth,  not  of 
probability. 

Hibernating  mammalia  are  capable  of  putting  on  all  th© 
appearance  of  death.  The  marmot,  during  its  lethargic  sleep,  is 
oold,  the  temperature  of  its  body  being  hardly  1*  C.  above  that 
without.  It  respires  only  three  times  a  minute ;  and  the  beatings 
of  the  heart,  which  rise  to  ninety  a  minute  in  the  active  life  of  the 
animal,  fall  to  ten  in  a  minute.  Bats,  during  the  cold  season, 
hang  like  dead  bodies.  One  may  take  them  in  his  hands,  press 
them,  and  throw  them  into  the  air,  without  their  manifesting  any 

»~       sign  of  feeling. —  Traiislafed  for  the  Popular  Science  Monthly  from 
La  Monde  de  la  Science  et  de  VIndustrie. 
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ONE  of  the  most  eminent  of  the  colaborers  of  Pasteur  in  the 
investigation  of  the  relations  of  micro-organisms  to  disease- 
infection,  and  one  whose  labors  have  been  most  fully  appreciated 
by  intelligent  men,  is  Dr.  Robert  Koch,  of  Berlin.  He  was  bom  at 
ClauBthal  on  the  11th  of  December,  1843.  the  son  of  a  high  officer 
in  the  department  of  mines.  He  attended  the  gymnasium  in  his 
native  town,  and  afterward — from  1863  to  1866 — studied  medicine 
at  Qottingen.  He  became  an  assistant  in  the  Allgemeine  Krank- 
enhaus,  or  General  Hospital,  at  Hamburg;  began  the  practice  of 
medicine  in  18G6  at  Langenhagen  in  Hanover;  then  settled  at 
Racknitz,  in  Posen.  From  1872  till  1880  he  was  p?iysikus  or  dis- 
trict physician  at  Wallstein,  in  the  district  of  Bomst.  He  en- 
ignged  in  studies  of  bacteriological  diseases,  including  wound- 
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infections,  septioaBmia,  and  anthrax,  or  splonic  fever,  -witli  groat 
success;  and  was  appointed  in  1880  a  member  in  or''  "    "m» 

Im|.»eria]  Health  Office.    In  1885  lie  was  appointwl  iv  i  '1 

the  director  of  the  Hygienic  Institute  in  Berlin. 

The  first  public  report  of  Dr.  Koch's  to  attract  general  atteu- 
tiou  was  that  in  reference  to  the  bacterium  which  had  been  found 
associated  with  anthrax,  or  splenic  disease,  and  was  made  about 
1878,  His  investigations  went  to  show  that  the  potency  of  this 
organism  lay  in  the  spores  rather  than  in  the  developed  bacterium. 
He  found  that,  when  no  spores  were  visible  in  the  dried  diseased 
blood  with  which  mice  were  inoculated,  the  power  of  conveying 
infection  lasted  only  for  a  few  'weeks ;  while  blood  in  which  the 
spores  had  separated  continued  virulout  for  at  least  four  years. 

He  next  turned  his  attention  to  those  infectious  disorders 
■which  originate  in  the  introduction  of  poisonous  matter  through 
wounds.  Living  organisms  had  already  been  observed  in  these 
diseases,  but  their  connection  with  the  development  of  the  infec- 
tion had  not  been  determined.  Dr.  Koch's  experiments  with 
small  animals  showed  that  different  forms  of  disease  were  pro- 
duced by  the  injection  of  putrid  blood,  one  of  which  was  not 
accompanied  by  the  development  of  bacteria,  but  seemed  due  to  a 
special  poison  which  he  named  sept  in  or  sejjsin,  while  another 
fonn  was  evidently  bacterial;  and  that  the  effects  varied  with 
different  animals. 

In  1882  Dr.  Koch  published  the  results  of  experiments  which 
went  to  confirm  the  opinion  already  held  by  ^ihysicians  who  had 
observed  the  progress  of  the  discovery  of  the  fungoid  origin  of 
various  infections,  that  tubercular  disease  was  also  caused  by 
microphytic  germs.  He  claimed  not  only  that  he  had  ascertained 
the  bacterial  origin  of  the  disease,  but  to  have  detected  the  specific 
microbe,  having  foimd  a  characteristic  and  previously  unknown 
bacillus  in  all  tubercularly  altered  organs.  He  had  observed  it  in 
pulmonary  tuberculosis,  cheesy  bronchitis  and  pneumonia,  tuber- 
cles of  the  brain,  intestinal  tubercles,  scrofulous  glands,  and  fun- 
gous  infiammation  of  the  joints;  in  all  cases  which  he  had  exam- 
ined of  spontaneous  consumption  in  animals — in  cattle,  hogs, 
poultry,  monkeys,  porpoises,  and  rabbits.  In  monkeys  dead  of 
consumption  he  had  found  the  organisms  in  quanities]'  ^  < 
the  lungs,  spleen,  liver,  diaphragm,  and  lymphatic  gl.i  lo 

supposed  that,  escaping  into  the  air  from  the  exix>ctoratioivs  of 
phthisical  patients,  they  were  inhaled  into  the  lungs,  win  *••  •'  y 
developed.    Whenever  the  tubercular  proce.'is  was  in  its  i  1 

active  stage,  they  were  present  in  gre.it  num^)er8.  When  the 
climax  of  the  tubercular  eruption  wiis  passed,  they  decrease'l  "'"^ 
might  totally  disiip]>ear. 

Dr.  Koch's  report  of  this  iuvostigation  was  published  in  one  of 
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the  Berlin  medical  journals,  in  a  memoir  on  "  The  Etiology  of 
Tuberculosis,"  of  wliich  Dr.  Klein,  a  distingnished  pathologist, 
said  that  any  one  who  carefully  reviewed  it  would  "  come  to  the 
conclusion  that  Dr.  Koch's  results  are  to  be  accepted  with  uncon- 
ditional faith,  and  I  have  no  manner  of  doubt  will  be  considered  by 
all  pathologists  as  of  the  very  highest  importance.  To  those  who 
are  familiar  with  Dr.  Koch's  previous  work,  especially  that  on  the 
I  '  ^  V-  of  splenic  fever, or  anthrax,  and  hia  observationson  path- 
uacteria,  this  last  work  of  hia,  on  the  etiology  of  tubercu- 
losis, will  be  au  additional  and  brilliant  testimony  to  his  ingenious 
and  successful  method  of  research."  This  testimony  is  the  more 
significant  because  Dr.  Klein  afterward  disputed  Koch's  identifi- 
cation of  the  "comma  bacillus"  with  the  cause  of  cholera.  In 
the  next  year  a  report  was  published  by  Mr.  Watson  Cheyne  of 
a  visit  which  he  had  ma<le  as  a  commissioner  of  the  British  Asso- 
ciation for  the  Advancement  of  Medicine  by  Research,  to  the  labo- 
ratory of  Dr,  Koch,  and  also  to  that  of  M.  Toussaint,  who  wag 
,ged  in  a  similar  investigation.  It  represented  that  such 
results  of  Toussaint  as  disagreed  with  those  obtained  by  Dr. 
Kf^h  were  not  borne  out.  But  the  result  of  inoculation  with 
cultivations  obtained  from  Dr.  Koch  was  in  all  cases  rapid  devel- 
opment of  tuberculosis.  The  examination  of  a  large  quantity 
of  tuberculous  material  showed  the  constant  presence  of  tuber- 
cle bacilli,  but  of  no  other  micro-organisms.  The  rapidity  and 
certainty  of  action  of  this  matter,  when  inoculated  into  animals, 
was  in  direct  ratio  to  the  number  of  bacilli  introduced,  and  the 
most  certain  and  rapid  means  of  inducing  tuberculosis  seemed  to 
be  the  inoculation  of  the  tubercle  bacillus  cultivated  on  solid 
blood-serum.  These  facts  led  Mr.  Cheyne  to  the  conclusion  that 
these  bacilli  are  the  virus  of  the  acute  tuberculosis  caused  in  ani- 
mals by  inocTilation. 

When  the  cholera  broke  out  in  Egypt  in  1883,  the  German 
eniment  appointed  Dr.  Koch  chief  of  a  commission  to  go  to 

\t  country,  and  also  to  India,  for  the  purpose  of  watching  the 
course  of  the  epidemic  and  investigating  the  nature  and  cause  of 
the  disease.  The  report  of  the  work  of  this  commission  in  Egypt, 
published  in  the  early  autumn  of  1883,  while  it  did  not  make 
kuovvna  any  certain  results  of  the  investigation,  and  dealt "  in  a 
very  guarded  manner "  with  the  question  of  the  discovery  of  a 
definite  cholera  bacillus,  pointed  out  the  line  on  which  future 
studies  were  to  be  pursued.  In  experiments  carried  on  in  both 
living  and  dead  subjects,  while  no  distinct  organism  could  Vte 
traced  in  the  blood  and  the  organs  which  are  most  frequently  the 
seat  of  micro-par.^sites,  bacteria  having  distinct  characteristics 
were  found  in  the  iutostlnes  aud  their  mucous  linings,  under  cir- 
cumstances that  seemed  to  identify  them  with  the  disease  from 


T>;''y  were  present  in  the  case 

-  !  in  tlie  btxlies  of  all  who 

:  I  the  case  of  one  patient 

^    ^.>....  ;a,  but  had  die<i  of  some 

mi.  *h^  wero  not  discoverable  in  the 

^  lh»  cholera  epidemic,  succuiubed  to 

>  i^MjtlMMunie  with  the  bacillus  which 

^-ton  in  the  bodies  of  patients  who 

"         '"      ■  causes  the  commission 

I'l'lief  that  those  bacilli 

Hi,  but  were  not  yet  prepared  to 

.-«l;>»-  or  the  effect  of  the  disease.    In 

►Uiii,  vrhoro  cholera  was  raging,  partly 

•  iiment,  which  desired  to  know 

^.iLing  and  suppressing  the  disease. 

iorman  commission  were  continued 

,'v« »  ivpurt  on  the  subject  was  published 

\s  .. >kv»M«^>hrift,"  of  Berlin,  No.  xxxiv,  1884. 

.>-water  discharges  of  patients  suffering 

MMiTtioocci  and  bacilli  common  to  the 

i  Ills,  peculiar  curved  bacteria,  which 

mm  ma-shaped  "  bacilli,  such  as  he  had 

in  any  cases  of  diarrhopa ;  and  he  had 

'1  by  artificial  culture.   This  he  declared 

nanism  having  marked  characteristics 

•  .  ...  .»U  other  known  organisms.     These  or- 

iJly   ill  meat-infusion  and  blood-sorum,  and 

i.'iUy  milk,  and  in  potatoes;  and  possess 

.a.    They  grow  best  at  a  tcmpurature  of 

K\,  Aud  cease  to  grow  at  16"  C,  but  are  not 

>\v  only  in  the  presence  of  oxygen, 

■11  rapidly  reaches  its  highest  point, 

wry  for  a  time,  after  which  it  ceases  as  rap- 

tho  bacilli  die.    When  dried,  they  die  within 

|M'>  do  not  form  spores.    Micro-organisms  pos- 

ikiul  (^ortain  more  delicate  charat^teristics  which 

l^bud,  are  Koch's  bacilli ;  organisms  presenting 

■iiuracteristics,  such  as  microscopical  appear^ 

ii)m). 

lltiMiH  bacilli  in  cholera,  which  was  represontod 
^urmlned  by  microscopical  examination  in  ton 
■  al  examination  11  '-^n 

\\  I  y-two  cases  of  pf  .-x- 

tsiimi  M&d  io  numerous  other  caaea  of  dejeotioni  in 
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organisms  were  found.  It  had  been  further  found  that  this  was 
the  only  form  of  micro-organism  that  was  constantly  present  in 
the  disease ;  that  it  was  present  in  greatest  numbers  in  acute  and 
uncomplicated  cases,  and  in  the  parts  most  affected ;  while  it  was 
never  present  in  other  diseases, in  healthy  persona,  and  hatl  not  been 
found  outside  of  the  body  where  no  cholera  was  in  the  neighbor- 
hood. Then,  having  dispiosed  of  two  hypothetical  presumptions  of 
contrary  tenor.  Dr.  Koch  declared  that  no  other  conclusion  could 
be  arrived  at  than  that  these  bacilli  are  the  cause  of  cholera. 

Although  no  effects  had  then  been  obtained  from  experiments 
with  comma  bacillus  upon  animals,  and  direct  experiments  upon 
man  could  not  be  performed,  various  observations  confirming  the 
theory  had  been  obtained  which  were  almost  as  good  as  experi- 
ments on  man.  In  the  water  of  a  tank  whence  the  inhabitants  of 
ft  village  near  Calcutta  derived  their  supplies  for  drinking,  chol- 
era bacilli  were  found  in  considerable  numbers  when  the  cholera 
epidemic  was  at  its  height.  At  a  later  pericjd,  when  there  were 
only  a  few  cases  of  illness,  the  comma  bacilli  were  few  in  number, 
and  found  only  at  one  part  of  the  tank.  This  was  the  only  in- 
stance in  which  these  bacilli  were  found  outside  of  the  body. 
Finally,  Dr.  Koch  maintained  that  the  natural  history  of  the  dis- 
ease corresponds  with  the  various  characteristics  of  the  organism 
in  question  The  bacilli  grow  rapidly,  soon  reach  their  highest 
p>oint  of  development,  then  die,  in  correspondence  with  what  oc- 
curs iu  the  intestinal  cauaL  Under  ordinary  circumstances  the 
bacilli  are  destroyed  in  the  healthy  stomach,  while  persons  suffer- 
ing alreaily  from  some  disorder  of  the  stomach  are  most  liable  to 
be  attacktjd  with  cholera.  Lastly,  the  disease  dies  out  in  places 
where  the  conditions  for  its  continuance  are  unfavorable ;  as 
bacilli  that  have  no  spores  will  speedily  disappear.  In  experi- 
ments subsequent  to  this  report,  Dr.  Koch  succeeded  in  producing 
cholera  by  inoculation  iu  some  of  the  smaller  animals. 

Dr.  Koch's  conclusions  were  contested  and  some  of  his  evi- 
dences were  disputed  by  a  French  commission  appointed  to  in- 
quire into  the  causes  of  cholera ;  by  certain  English  pathologists, 
including  Dr.  Klein  and  Dr.  Lewis,  of  Netley  ;  and  were  not  fully 
supported  by  an  English  commission  in  India ;  but,  while  they  may 
not  yet  have  been  fully  accepted,  they  have  not  been  overthrown, 
nor  do  they  seem  to  have  lost  ground.  A  bill  was  unanimously 
passed  by  the  German  Parliament,  in  1884,  awarding  a  sum  of 
135,000  marks  to  Dr.  Koch  and  his  companions  in  this  research. 

The  principal  published  works  of  Dr.  Koch  are  "  Etiology  of 
Splenic  Fever,"  187G;  '*  Kesoarches  on  Diseases  of  "Wound-Iufec- 
tiona,"  1878 ;  "  Inoculation  for  Splenic  Fever,"  1882 ;  "  Contribu- 
tions to  the  Etiology  of  Tuberculosis,"  1882 ;  and  contributions  to 
the  transactions  of  the  German  Imperial  Health  BurcaxL 
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nTERY-DA  Y  SClSlfCR 

r\  on  the  one  tiand,  we  have  fre- 
quent cau8«  for  HDtoDisbnient  at  ibe 
rapidity  with  which  modera  life  ia  be- 
ing tranafonned  under  tho  influenoe  of 
'  icientitic  invention   and   discorerj,  we 
on  the  other,  sometimes  compelled 
to  wonder  at  the  extreme  Hlowuess  with 
which  certain  useful  and  entirely  prac- 
ticable   reforms,   plainly   indicated    by 
acknowledged   scientific  principles,  are 
adopted  by  the  public.   There  is  a  law  in 
,  these  matters  which  has  perhaps  never 
|been  very  clearly  formulated,  but  which 
It  would  certainly  be  desirable  to  under- 
Iftond,    The  telephone  makes  its  way 
fererywhero  without  pause  or    check, 
|«nd  the  same  is  true  of  electric  lighting 
id  traction;  while  scientific  cookery, 
llbongh   its  general  principles  may  be 
riold  to  be  fully  established,  lags  pain- 
fully behind.    That  the  latter  is  a  mat- 
ter of  the  utmost  importance,  economi- 
oally  and  hygienicnlly  considered,  needs 
t  no  laborioas  demonstration ;  yet  how 
'  interest  tho  public  in  it  svems  to  be  a 
most  dilRcult  problem.     People  who  go 
wild  over  the  New  Jeniaaleiu  of  "  Look- 
ing Backward  "  listen  with  cold  indif- 
ference when   it  is  explained  to  them 
how  they  can  introduce  here  and  now 
l^a  most  important  amelioratioD  in  their 
Bwn  lirefl  by  economizing  at  onoe  their 
worldly  substance  and  the  wear  and  tear 
of  their  physical  orguns.    Tho  fact  that 
tl»e  reform  in  question  would  be  par- 
ticularly   bonofioial    to    the    so-called 
"working  oLusm"  fiuls  to  commend  it 
to  thoM  who  want  a  revolution  or  noth- 
ing.   Tt  is  probably  the  case  that  men 
in  general  are  more  interested  in  spcri(l- 
ing  thnn   in   saving,  jnst  as   they  have 
more  admiration  to  bestow  on  a  great 
warrior  tlian  on  a  great  philoiithroplst ; 
and  that,  consequently.  Inventions  that 
preacnt  and  call  fur  expenditure  aro 


more  attractive  than  those  which  sim- 
ply promote  economy.  More  than  one 
modem  "  improvement,"  we  doubt  not, 
bos  been  adopted  by  many,  as  much 
from  the  pleasure  of  spending  and — per- 
haps a  more  potent  (lotjsideration  still — 
of  appearing  to  be  able  to  spend  tho 
money  required  to  procure  it,  as  from  t 
sense  of  its  utility. 

However  this  may  be,  and  whatever 
the  law  may  he  which  regulates  public 
interest  in  tho  practical  applicatioDS  of 
science,  there  can  be  no  doubt  that  r«-u 
form  in  culinary  operations  is  deserving^ 
of  far  more  attention  than  it  has  hith- 
erto received.  As  we  showed  lost 
month,  it  deals  with  a  prime — mnj  we 
not  say  tha  prime  t — neoesaity  of  hu- 
man life.  It  undertakes  to  substitute 
for  a  wasteful  and  hurtful  euipiricisio^ 
in  diet  a  scientific,  economical, 
wholesome  method  of  preparing 
for  consumption.  It  shows  ns  bow  w*'- 
may  save  our  pockets,  bow  we  may  aave 
our  tissues,  how  we  may  lengthen  our 
lives,  and  how  we  may  increase  our 
enjoyments.  It  promises  to  improve 
our  tempera  by  decreasing  the  internal 
friction  of  our  physical  syntems;  and, 
of  coarse,  decrease  of  internal  friction 
means  Increase  in  oar  efficiency  for  all 
good  purposes.  Unlike  some  reforma 
that  exist  only  on  paper,  and  that  at- 
tract sentimental  people  for  the  very 
reason  that  they  are  never  likely  to  have 
more  than  a  piper  basis,  this  porticulor 
reform  has  heen  tried  and  realized.  Ita 
results  ore  known  and  can  be  exhibited 
at  any  moment  What  is  nov  required 
is  that  people  should  h«  p^rroaded  that 
the  thing  Is  worth  '!^  'd  b4^l 

roused   to  shako  ot:  .        .  e  of ' 

estnhlishe<i  routine  which  alone  ttoada 
in  tho  way  of  Uieir  doing  iL  Tho  ordlno* 
ry  cooking-stove  has  au  long  boon  a  kind 
of  domeatlc  Jusa  that  lt«  wvrahlp  1«  WJ 
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to  (trertLrovr.    That  it  is  not  a  parelj 

['  !   divinitr  many  a  swellering 

lUid   many  a  tlT»peptic  par- 

:«r  at  tbo  altar  are  pr«p(ired  to  at- 

it;  bnt  pure  beneficence,  as  every  one 

ovra,  is  not  n  quality  that  votaries 

Iways  ezaot  of  tbeir  deities.     Thiu, 

it  OS  long  ago,  at  Epbesa»,  there  were 

fine -maters  who  stoutly  withstood 

e  now-fnogied  ideas  broached  by  Paul, 

to-day  there  are  shrino  -  makers  — 

©.,  Btove  -  makers  —  who  can  not  bo 

izpeoC«d    to  take  very  kindly  to    the 

eaa  of  our  modern  ai^ostles  of  tcien- 

fio  cookery.   We  can  not  blame  them 

they  are  not  in  a  hurry  to  break  tlieir 

olds  and  send  their  castings    to   the 

jnnk-shop ;  bat,  nil  the  same,  a  reform 

so  deeply  founded  in  common    soniie 

must  come  in  time,  and  it  would  bo  well 

prepare  for  its  coming  by  gradually 

fiprorimnting  to  tbo  type  of  cooking 

apparatus  required. 

It  ie  not  in  the  matter  of  cookery 
one  that  science  is  prepared  to  lend  a 
lelping  band  in  overy-day  life.  There 
are  a  hundred  reforms  remaining  to  l>e 
mpliabcd,  each  one  of  which  would 
something  to  make  our  lives  more 
orthy  of  rational  beings.  The  most 
portaut  and  beneficent  ones  are  tbose 
tbnl  can  only  be  wrought  by  tbe  earnest 
oo-oporaiion  of  each  indi\idua].  What 
we  have  to  do  is  to  see  that  a  dnty  lies 
in  tnaking  the  most  of  our  knowledge  ; 
and  it  can  nowhere  be  caused  to  yield  a 
Tg«r  return  tliun  in  its  application  to 
ose  ordinary  atialrs  of  life  with  which 
all  are  conoerued. 


A  COMPARISO}/  /y  BACIAl  DEVELOP- 
UKNTS. 

OoLosTEL  Gabhiox  Kai.lxrt'8  ad- 
dresa  on  "Israelite  and  Indian,"  wbicb 
is  concluded  in  this  number  of  the 
"Montbly,"  presents  an  unnsnally  lucid 
and  interesting  study  in  comparative 
civilization  and  religion,  llie  autbor's 
pnrpose  in  selecting  these  two  particu- 
lar peoples  for  comparison  is,  as  he 
dedarea  Lb  tb«  beginning,  not  becauao 


there  is  any  special  reeemblanc«  be- 
tween them  more  than  between  any 
two  other  peoples  at  corresponding 
stAges  of  civilization,  but  because  tbeji 
oflPer  convenient  tyj>08  illustrative  of  ft 
general  principle.  Wo  are  familiar  with 
both — with  the  Israelites,  through  th« 
universal  habitual  study  of  the  Bible; 
uud  with  the  Indians,  by  virtue  of  our 
historical  intercourse  with  them;  and 
the  illustrative  incidents  do  not  have  to 
be  erpliiined,  as  tbey  would  be  in  the 
cose  of  any  other  two  peoples  that 
might  have  been  selected.  The  princi- 
ple, which  has  been  reached  by  anthro- 
pologists and  students  of  religion  gen- 
erally, and  is  admitted  by  many  emi- 
nent theologians — that  religion  is  a 
thing  of  growth,  and  subject  to  con- 
tinual development  and  refinement,  and 
keeping  pace  with  the  advance  of  each 
nation  in  civilization  and  knowledge — 
is  well  set  forth  in  tlio  examples  cited. 
The  article  bears  the  marks  throughout 
that  the  author  has  studied  the  subject 
C4kreful]y  and  to  the  bottom.  On  the 
Israelite  side  he  displays  a  critioal 
knowledge  of  the  Bible  and  the  envi- 
ronment within  which  it  was  composed ; 
besides  which,  he  bus  brought  to  bear 
upon  his  argument  the  results  of  the 
investigations  of  that  band  of  eminent 
scholars  whoso  conclusions,  under  iha 
name  of  the  "higher  criticism,"  have 
deeply  moved  the  theological  world.  On 
the  Indiiua  side,  he  is  at  home  in  his 
own  special  field  of  research.  Taking 
the  two  peoples  at  those  periods  in 
Iheir  history  when  they  had  reached 
nearly  equivalent  stapes  in  civilization, 
he  holds  np  the  parollelisme  in  their  re- 
ligions opinions,  particularly  their  ideasij 
of  God  and  a  future  state,  their  mytlia 
and  their  social  usages,  wbicb,  he  as-;J 
snmea,  were  not  peculiar  to  them,  but , 
could  be  found  also  among  other  bodies 
of  people  in  the  same  stages  of  culture. 
That  similar  parallelisms  are  to  be  found 
among  other  nations  of  hke  civilization 
is  a  fact  familiar  to  students  of  OrientalJ| 
orohaology. 


z66 


TRE  POPULAR  St 


• 


The  weigbt  of  interest  will  center 
npon  Colonel  Mallory's  demonstration 
thai  the  Israelites,  at  tho  period  under 
tixamination,  were  polytheists.  Tho 
interest  is  heightened  by  the  appeur- 
anoe,  in  the  "Jewish  Quarterly  Re- 
view "  (London)  for  October,  1889,  of 
H  loarnod  and  exhatistiTe  article  by 
tho  Rev.  Prof.  A.  H.  Snroe,  under  tho 
title  "Polytheism  in  Primitive  Israel," 
which  comes  to  the  same  oonelnsion. 
Most  of  thepolntet  mentioned  by  Colonel 
llallery  tn  this  regard  are  nlsfi  brought 
out  by  Prof.  Sayo.e,  of  coarse  independ- 
ently and  with  mncb  greater  elnbora- 
tion.  Some  of  his  more  Btriking:  paa- 
Migesmay  be  quoted.  Uo  spouks of  "  the 
iBraeliteii  who  first  ventnred  to  use  the 
plural  Elohim  of  their  national  God," 
and  adds :  "•  Tho  fact  that  the  Israelites 
never  forgot  that  it  [Elohim]  was  a  plu- 
ral term,  that  np  to  the  last  tbey  often 
employed  it  in  a  plural  sense,  proves 
that  tho  earliest  users  of  it  were  wor 
shipera  of  many  deities.  .  .  .  We  may 
gatljer  from  the  history  of  Micah,  in 
Judges  xviii,  that  tho  worship  of  the 
teraphiro  was  the  necessary  oceohiptini- 
ment  of  the  tribal  worship  of  Yahveb, 
aa  represented  by  a  'carved  image,'  and 
in  the  case  of  the  trihe  of  L>an,  at  all 
events,  it  lasted  '  until  the  day  of  tho 
eaptivity.'  .  .  .  Yahvoh  woa  not  yet 
ooneoived  of  as  the  solo  god.  ...  It 
waa  in  Judah  that  tho  older  cult  first 
died  out  of  the  popular  belief.  After 
tho  divisiion  of  the  kingdom,  Judah  with 
ita  central  capital  at  Jfrasalem  formed 
a  compact  and  organized  coramnnity, 
io  which  the  earlier  tribal  distinctions 
which  had  marked  it  ofiF  from  Simeon, 
or  Dan  and  Benjamin,  were  soon  oblit- 
erated. Tfie  dynasty  of  David  welded 
the  community  together,  and  the  Temple 
of  Solomon  bottume  more  and  more  the 
center  of  tho  common  faith.  The  wor- 
ahip  that  was  carried  on  in  \U  the  belief 
of  which  it  was  the  outward  cx]>re(wion, 
the  roligiotLH  teaching  and  inflncncc 
which  emanated  from  it,  gradually  af- 
fected the  ideaa  and  couvictioD*  of  the 


Jewish  people.  A  time  came  aX  length 
when  Joaiah  conld  venture  to  do«troj 
the  '  high  places '  where  the  old  1or«] 
cults  had  been  carried  on  for  nnnom- 
bered  generations,  and  order  his  subjecta 
to  '  worship  before  the  altar  '  at  Jeraaa- 
lem  alone."  Prof.  Sayco  al.«o  denies  that 
the  Semites  were  f  nndjtmcntally  mono- 
theistic. 

This  pnblioatton  by  one  of  the  moat 
learned  of  living  Oriental  echolara,  who 
is  a  professor  in  the  UnivurHity  of  Ox- 
ford and  a  clergyman  of  the  Church  of 
England,  is  important  as  corroborating 
the  Btatemonta  of  fact  from  which  Colo- 
nel Mnllery  baa  drawn  anthropologic 
loesona. 


LITERARY  NOTICES. 

SciEirTiFic  PAPF.ns  or  Asa  Grav.  Selcoted 

by  CiiARLEa  l?rnAcrr  SAi!r.i  vt  rtntton 

and  New  York:  Ilm  ;  ;'ci. 

2  vols.  Pp.  897  ftn.1  .  ■  li. 

TiiK  literary  vahtc of  llie  p.ipurs  contained 
in  these  volumes  is  e<]unl  Io  their  tcicntifio 
valiif,  and  thRt  is  well  nndcretood.  Dolint- 
cal  critic!  rina  ami  descnpii<in  are  not  usually 
claiiscMl  among  literary  siibjoclR,  but  Prof. 
Gmyniade  them  one;  and  n  Ir'  ion 

of  what  lie  has  written  ui  that  :  .  iU 

ctlly  enjnynlilc.  The  period  of  hiii  Hdrntillc 
writing  loBtod  fifty-three  years — from  1BS4 
to  1887 — and  during  that  time  be  made  a  r»- 
markable  nuubcr  and  variety  of  onntrittu- 
tions,  all  stamped  with  uridcnoe  of  lliorougli- 
ness  and  tho  complete  ratuiliarily  villi  hia 
subject  that  seem  to  bnvc  been  habitual 
with  him.  Ilis  writings  a.r«  gioupMl  by  Mr. 
Sar^nt  in  four  tlivis'iiinK.  Thu  first  in  im- 
portanoc  coiitaloa  his  coiitrDiutioriB  to  de- 
scriptive botany,  relating  diicflv  to  the  flora 
of  North  Amcrii-a ;  "  and  although,"  >ay*| 
editor,  "  it  did  not  full  to  Ids  lot .  .  .  (o  I 
orate  any  one  of  the  great  fnniiliet  v(  pla 
the  extent  and  character  of  his  contribat 
to  systematic  botany  will  place  hie  name 
among  those  of  the  ninsters  of  ili«  atrlenoa," 
Xext  in  Importance  are  \\U  edncatiotial  wo<ki^ 
manaals  or  teit-bookn,  the  Influence  of  whldi 
on  the  deTCiopmcni  of  botsniral  kn<»«l»dpe 
Io  this  country  b«f  been  great.     Tfav  Ihfatf 
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includes  a  eerics  of  critical  reviewg  of 
irtauC  scientific  publication*,  and  of  his- 
torical accounts  of  the  lives  and  labore  of 
wuricera  in  botany ;  and  the  fourth  Kn>up  a 
number  of  papers  which  owo  their  existence 
to  the  discusiions  tbat  followed  the  publica- 
tion of  Dami&'a  "Origin  of  Species."  The 
present  Toluraes  contain  a  selection  of  papers 
frotn  the  third  group,  with  a  few  easays  on 
BubjeoU  of  general  interest  to  botanists. 
Most  of  these  papera,  unlike  thoac  of  the 
other  groups,  which  are  still  in  the  market, 
bare  Inng  been  out  of  print,  and  have  not 
been  incorporated  in  any  recent  publication. 
The  selections  bare  beeti  made  with  the 
tbou);lit  of  presenting,  as  far  aa  might  bo, 
a  view  of  the  growth  of  botanical  science 
during  the  flftj^  years  through  which  the 
|)a[ier«  run — a  period  which,  as  the  editor 
obserrea,  is  marked  bf  the  gradual  clian^e 
of  idcaa  among  naturalists  upon  the  origin 
and  fixity  of  species  that  has  broaiiencd  the 
field  of  all  biological  investigation.  The 
period  waa  also  characterized  by  a  great  in- 
ereue  and  dlffssion  of  the  knowledj^e  of 
botany  in  tlie  Unitod  States,  and  by  the 
gtowtli  of  a  body  of  earnest,  energetic  Ameri- 
OOD  botanbts,  who  bave  not  only  given  rigor 
to  the  study  and  inspired  interest  in  it 
througli  all  the  schools,  but  have  also  con- 
tributed to  exalt  the  reputation  of  American 
science;  and  these  botaniiits  are,  and  are 
what  ihcy  are,  almost  wholly  by.  reason  of 
what  Prof.  Gray  and  lus  books  taught 
them. 

A  glimpse  of  the  condition  of  botanical 
Blady  in  the  United  States  at  the  beginning 
of  Prof.  Gray's  fifty  years  i«  afforded  in  tlie 
first  of  the  papers,  which  is  a  review  of  the 
■eeond  edition  of  Lindley's  "  Natural  System 
of  Botany,"  published  in  1836-'S7.  The  inti- 
mation  that  "  we  do  not  intend  to  cnga^  in 
ft  defense  of  what  is  called  Ihe  natural  system 
of  botany  "  indicates  that  that  system  bad 
not  yet  fully  conquered  acceptance.  Still, 
tbe  author  assumed  that  the  science  could  by 
no  other  method  be  successfully  and  philo- 
Bophically  pursued,  and  added:  "The  few 
fiersnoB  who  remain  at  this  day  unconvinced 
of  its  advantafres  are  not  likely  to  be  affect- 
ed by  any« arguments  that  we  could  adduce. 
A  somewhat  larger  number  may  perhaps  be 
(unnd  in  tliis  country  who  admit  the  Impor- 
taaoe  and  utility  of  the  natural  arrangement 


in  tbe  abstract,  but  decline  to  arail  them- 
selves of  the  advantages  it  affords  in  the 
atudy  of  plants,  becau.se,  forsootli,  it  is  too 
mnch  trouble  to  acquire  the  enlarged  views 
of  vegetable  structure  which  arc  necessary 
for  the  application  of  its  principles."  But 
the  system  had  grown  in  favor  during  the 
preceding  six  years.  Twenty  years  later,  in 
the  review  of  Henfrey's  "  Botany,"  ]6fl7,  we 
arc  given  this  picture  of  the  condition  of 
botanical  inelruction  here :  "  While  in  Eng- 
land botany  is  scarcely  an  academical  study, 
here  it  pertains  to  collegiate  and  academical 
instruction  where  it  is  taught  at  all.  In 
Europe  not  even  an  apothecary  can  be 
licensed  without  passing  an  examination  in 
botany ;  lu  the  United  8tat^  we  believe,  il 
forms  no  part,  at  least  no  regular  part,  of 
the  medical  curriculum ;  no  medical  school 
lias  a  botaniciil  chaii ;  and  no  knowledge 
whatever  of  the  science  of  the  vcgvluble 
kingdom,  which  supplies  the  matfria  mtdifo, 
is  required  for  the  degree  of  Doctor  in  Medi- 
cine  t "  With  botanical  chairs  in  a  large 
number  of  our  leading  uoivei-Kitics  and 
schools,  filled  by  experts  who  arc  engaged  in 
original  work  and  encourage  it  in  tlieir  stu- 
dents ;  and  pupils  in  lii;;h  schools  knowing 
more  of  the  structure  and  qualities  of  plants 
than  the  doctors  ProL  Gray  describes,  we  of 
the  present  time  have  no  reason  to  be  ashamed 
of  the  advance  that  has  been  made.  From 
these  almost  elementary  considerations,  the 
reviews  and  essays  follow  the  series  of  publi- 
cations in  the  science  and  the  course  of  dis- 
cussion over  the  whole  scientific  world,  while 
having  an  eye  primarily  to  America,  includ- 
ing such  subject*  as  Van  Mold's  observations 
of  the  cell ;  De  CandoUc's  theories  of  varia- 
tion and  distribution  and  of  the  origin  of 
cultivated  plants,  in  reviewing  which  the 
author  displays  the  sharpness  of  his  discern- 
ment and  the  thoroughness  of  his  knowledge 
regai-ding  American  plant* ;  Radlkofcr's  and 
Henalow'a  studies  in  fertilization ;  the  prin- 
ciples of  nomenclature  and  the  definition  of 
specie*',  several  local  floras  and  special 
studic,«,  never  forgettin:;  thnsc  that  are  pri- 
marily of  American  interest;  and  those 
studies  in  which  Prof,  Gray  «o  greatly  sup- 
ported and  aiHe<i  Darwin,  relative  to  variation 
and  the  origin  of  species.  In  the^c  notices, 
while  some  of  them  seem  to  bristle  with 
techidcalltiea  and  run  to  details,  tlie  tochni- 
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caUtiea  aod  details  are  nero  all,  and  are 
Mldoni  a  promiucut  feature.  A  leosoo  of 
I  gWfcral  sptilicatiou  is  to  be  drawn  in  eacti  of 
litem,  and  is  drawn  and  preawted  with  Buch 
diredncM  and  lucidiC;  that  even  young  gtu- 
dcuts  cun  compri'bcnd  it  and  be  interested 
ill  it,  Tht;  essays  in  tiie  second  Tolume  are 
muni  extended  discoasions  of  special  topics, 
unoQg  which  ore  "  The  Longevity  of  Trees," 
"  Tl>e  Sequoia  and  its  lUatory,"  "  Do  Varieties 
wear  out,  or  tend  to  wear  out  T "  "  Forest 
Ovolopy  and  Ardiawlogy,"  "TLc  Pertinacity 
and  Predoniinanu  of  Weeds,"  and  two  on 
Uio  flora  of  North  America.  Many  of  these 
paper*,  as  well  ai<>  no  gmall  number  of  the 
"  Ue»iew»,"  had  not  Prof.  Gray  Ijeen  so  pre- 
cmincnily  a  nutn  of  science,  might  have  esiab- 
lliLed  his  roputaiion  as  a  literary  ea»aytst  of 
the  first  rank.  In  eome  of  them  tlie  author 
ooopetatce  with  Hoer  and  Dc  Saporta,  an- 
ticipating the  chief  publications  of  the  latter 
author,  iu  working  out  the  theory  of  the 
arvtic  origin  of  the  plants  of  the  tcnipcrate 
lone.  "  Notes  on  a  Botanical  Excursion  to 
the  Mountains  of  North  Carolina  "  is  a  letter 
to  Hooker,  recording  the  experiences  and 
obBorratiunB  acquired  in  a  Ti«tt  to  a  region 
which  was  of  peculiar  interest  at  the  time, 
and  is  equally  so  now,  on  account  of  the 
niunber  and  variety  of  rare  plants  to  be 
found  there.  This  excursion  seems  to  have 
been  an  exception  to  the  general  course  of 
Prof.  Gray's  life ;  for.  In  an  addresa  at  the 
American  Axsociation  meeting  in  1B72,  on 
"The  Sequoia  and  its  Hbtory."  when  he  had 
jtist  visited  a  unique  botanical  region  in 
California,  he  says  that,  so  far  aa  our  country 
Was  concerned,  tie  had  been  to  a  groat  extent 
ft  closet  botanist,  and  had  not  before  seen 
the  Ultaiasippi  or  act  foot  upon  a  prairie. 
Through  all  of  these  papers  Prof.  Qray's 
Ryl«  Is  dear ;  he  goes  directly  for  the  point ; 
its  judidallt  minded ;  always  at  home,  search- 
iofi  in  criticism;  and  sometimes,  as  when 
d Milling  with  Mr.  Ku.4kln  or  exposing  an  er- 
ror of  thu  authors  on  whom  ilenfrcy  relies, 
keen  in  snroum.  And  the  editor's  observa- 
tion that  "  his  reviews  mprwented  the  opin. 
Ion  of  a  juftt  and  di'iicriminating  minil,  tlior- 
■  niliar  with  all  sides  of  ibo  qui*- 
'  it,  criUool  rather  than  l«ndi»i<*ry. 


Uorna  uuk 


SisTB  AimuAi.  Rkihjbt  or  ma  RrriuciF  or 
EnwoLoor,  I884-'8».  By  J.  W.  Pow. 
KLL,  Director.  Washington:  Govern- 
ment  Printing-Officc.    Pp.  Iviii-f  07  a. 

It  is  Impossible  io  examine  one  of  these 
handsome  volumes  without  bring  deeply  im- 
pressed by  the  extent  of  the  work  titai  la 
being  done  and  the  Interest  of  the  storv  of 
information  that  is  being  secured  by  thin  bu- 
reau. The  report  of  the  direotor  states  that 
the  field-work  of  the  year  ootnprised  mound 
explorations  by  several  aaditanta  tmder  the 
charge  of  Prof.  Cyrus  Thomas ;  resoarciie* 
the  ancient  ruins  of  the  Southwest  by  parti 
in  charge  of  Mr.  Jamee  Stevenson  and  Mr, 
Victor  Mmdeleff;  linguistic  field-work  hj 
Mrs.  Erminnic  A.  .Stiiith,  Mr.  H.  W.  Flen- 
shaw,  Mr.  A.  S.  Gatifchut,  Rev.  J.  Owen 
Doney,  and  Mr.  Jeremiah  Ciirths.  Grn- 
eral  ethnological  investigations  in  the  field 
were  carried  on  by  Dr.  Washington  Ma*. 
thewB,  Dr.  H.  C.  Yarrow,  and  Dr.  W.  J,  DaJt 
man.  Offloo  work  on  sign-language  and  pl(S 
lographs  was  continued  by  Colonel  Gorrtck 
Mallery ;  on  bibliugraphy-of  North  American 
langungeii,  by  Mr.  James  C.  Pilling:  on  Uid 
myths  and  cnstoms  of  the  ZuQi,  by  Mr.  Frank 
H.  Cushing;  on  ceramics,  by  Mr.  W.  II. 
Holmes;  on  a  biMoHcol  atlas  of  Indian  con- 
cessions, by  Mr.  Charles  C.  Ruyce ;  and  by  the 
explorers  above  mentioned,  on  their  i«ver«l 
spedaities,  when  not  engaged  in  field-work. 
The  first  of  the  papers  aooompanying  the 
report  is  on  "  Ancient  Art  of  the  Pin  vine* 
of  Chiriqul,  Colombia,"  by  William  U. 
Uotmea,  and  is  based  on  the  lart:e  collection 
of  archffiologlc  material  from  the  pravinoe 
in  the  National  Museum.  The  pap«r  oos. 
tains  a  wealth  of  information  in  rcgarri  to 
the  works  of  the  ancient  inhabilanta  of  thb 
interesting  region,  and  its  dcscriptiona 
assisted  by  286  illustntiona.  A  curi< 
feature  of  the  Chiriquian  objncts  burii 
with  the  dead  is  that  they  appear  to  hm 
been  made  for  that  purpose,  and  aot  for 
by  the  living.  Another  papor  by  Mr. 
Is  "A  Study  of  the  Textile  Art  in  ita  Rclo. 
tion  to  the  Development  of  Form  and  0 
ment."  Mr.  Holmes  gives  on  inMrw 
analysis  of  the  foroos  and  Infinencci  inh 
in  the  textile  art,  tlie  firat  lesaona  *<t  whii 
are  order,  naUoimitjr,  as!  'U 

dtiBiiiw  tlw  teflacDoo  ot 
upon  othsr  forma  of  art,  sucii  as  orcLii 
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m*  uul  flculptore,  and  idao  the  mannor  in 
ihich  iuirinsic  deoortttvc  elements  irc  r«- 
Dotlot^d  in  accordAnoe  with  the  rule<i  of  text- 
tion.   The  paper  is  illiutratod  with 
\Z  flgom.      Prof.   Cyrus  Tbumas  snpple- 
Fisent*  his  former  publications  on  American 
[!|i«Ic«iogrkpfaic  literature  with  "  Aids  to  the 
iStu'ljot  the  UsTk  Codices,"  embodjing  aonie 
original  di^corcries,  and  some  explanations 
Dot  already  brouglit  forward.     Plates  60  to 
A8  of  lh«  Dresden  Codex,  and  portions  of 
other  plates  of  the  Dresden  and  other  (xxi- 
loos,  are  figured  in  the  text.     Rot.  J.  Owen 
\D«m»ij  famishes  an  account  of  a  secret  bo> 
clety  of  seren  degrees,  still  existing  among 
the  Osage,  is  which  the  traditions  of  the 
Lpeople  hare  been  prcscrrcd.    This  is  accom- 
bj  two  of  these  traditions  in  the 
llul  laaguoge,  which  be  has  sncoeeded  in 
$,  together  with  an  interlinear  and 
[•(yac  tnnslaiion  of  each,  with  explanatory 
I  twnarks.     An   extended   account   of   "  The 
L  Central  Eskimo"  is  contributed  by  Dr.  Franx 
\  Boos,  who  spent  a  considerable  lime  among 
the«e  people  in  the  region  between  Hudson 
Baffin  Bays.     The  scope  of  the  paper 
[lliahi<les  the  topographr  of  the  region,  the 
distribution,  tribal  dirisions,  and  numbers  of 
the   inhabitants,  their  habits  and  customs, 
■  (beir   religious    practices    and   beliefs,  with 
[trmnslations  of  their  mrths  and  legends,  and 
Iptioni  of  their  peculiar  and  ingenious 
tpotts,  implemcnti,  and  utensils.     Much 
wotIl  of  prerious  exrpilorers  bsa  also   been 
Incorporated  with  the  original  material  in 
I  tbis  aeoonnt.    The  paper  is  illustrated  with 
IBS  figures  and  nine  plates,  two  of  the  lat- 
ter being  folded  maps  end  six  representing 
Elskiiao  drawings  or  oarringa.    A  feature  of 
tlie  pap4.<r  is  the  notation  of  a  number  of 
Eskimo  songa. 

ClTAtOCtJK  or  CiXAPIAK  Pt.*ST8.  Psrts  I  to 
IV.  By  JoKW  Macoun,  M.  A.,  F.  L.  S., 
F.  R.  8.  C,  Katurolist  to  the  Geological 
and  Natural  Qistoiy  Survey  of  Canada. 

Riri^T  years  have  brought  to  the  botany 
of  North  America  few  contributions  more 
raluable  than  the  "  Catalogue  of  Canadian 
Plants,"  by  Prof.  Macoun.  The  entire  work 
bo*  been  issued  within  the  past  six  years, 

'  the  first  part  appearing  in  1(^83,  the  fourth 
in  1S88,  and  only  reccntlr  distributed;  but 

.tbeat  bIs  yoarj  bear  only  amaU  proportion 


to  the  actual  amount  of  time  the  work  has 
cost.  Prof.  Moeoun  gives  us  the  labor  of  a 
life.  For  nearly  forty  years  be  hAa  been  sn 
indefaticablc  explorer  and  Byslematiet,  pur- 
suing  his  investigations  from  Newfoundland 
to  Vancouver's,  from  the  Lakes  to  the  Arctic 
Circle.  The  plan  of  the  work  coDtcmpliites 
an  exact  enumeration  of  the  vegetable  life 
of  the  Dominion,  but  virtually  the  plants  of 
all  northern  North  America  are  included, 
Alaska  and  even  Greenland  not  being  for> 
gotten.  For  this  area  not  only  is  each  s; 
cies  named,  but  for  each,  to  the  extent 
present  knowledge,  is  given  its  geographical 
range  as  well,  its  distribution,  also  its  syn- 
onymy, and,  in  many  cases,  notes  concern- 
ing habit  and  habitat.  Facts  of  distribution 
arc  given  with  unusual  exactness.  For  every 
plant  each  station  is  named  and  the  name 
of  the  collector  given,  so  that  the  catalogue 
is  no  mere  check-list,  but  in  so  Car  an  au- 
thentic geographical  botany. 

It  were  a  pleasing  task,  did  the  limits  of 
this  review  permit,  to  notice  at  length  many 
of  the  interesting  points  which  this  catalogue 
brings  to  light  Each  specialist  will,  of 
coarse,  scan  the  field  in  search  of  his  own 
particular  favorites,  but  every  one  at  all 
familiar  with  North  American  botany  will 
enjoy  tracing  the  distribution  of  some  of  our 
more  common  or  interesting  forms.  The 
common  quaking  a»p  (Popntlus  IremuJaUMl 
for  example,  occupies  the  whole  Northwest,,' 
from  Labrador  to  Alaska.  Tbc  sundew  ( Jiro- 
tera  rotundifolia),  common  in  New  England, 
but  a  plant  which  many  a  Western  botanist 
ha.'!  vainly  desired  to  see,  is  reported  common 
from  Newfoundland  west  to  the  Pacific,  and 
north  to  the  Arctic  Sea.  DodeeaUtson  Mmdia 
likewise  runs  north  and  west,  and  sboota  II 
dainty  stars  in  far  Alaska,  while  plumes  of 
Hvrdewm  Jubatwn  wave  on  the  banks  of  the 
Mackencie  and  Yukon.  Few  trees  cto«8  the 
continent  from  east  to  west.  The  paper 
birch  (BauU  papyri/rra)  is  one.  With  this 
may  be  named  JHeea  alba  and  Pient  ttip-a. 
These  two  spruces  start  together  in  New. 
foundland  and  extend  westward  across  the 
continent  side  by  side.,  until  the  fanner  is  re- 
placed in  Columbia  by  P.  Snt^elmanii,  witb 
which  in  the  Athaba.scan  region  it  seems 
blend,  while  tbc  latter  (P.  niyra)  drifts  north- 
ward, until  It  finally  vanishes  side  by  tide 
with  the  paper  birch  hard  by  the  waters  of 
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tb«  northern  sen.  All  the  apec^t  that  pusa 
from  mt  to  west  wem  to  be  Dorthem  fomu. 
LonUera  iiufolueraia,  however,  cmsta  tht< 
continent  from  New  Bniniiwick  to  the  ■<»- 
It'vi-I  of  tbo  Fuuific  <K>ast.  Very  few  pluitd 
whose  ocntur  of  dlstribuUon  ia  vtcst  of  ttie 
Rocky  Mountains  appear  in  the  flora  of  the 
East,  Ptfuetulsuffa  Doxiglagii  comc4i  as  far 
eiut  M  longitude  114°;  Piniu  Mwrayana, 
longitude  110";  Jiubiu  nutJkanu$  reachvs 
Sault  Ste.  Marie,  and  OoiJyera  ifentutii  the 
th<in?«  of  Lnke  Ontario. 

Some  aperies  which  In  those  northern 
regionn  bind  the  floma  east  and  west  will 
interen  natiiralititB  genti-ally  by  reason  of 
peculiarly  leoiated  distribution.  Thus,  Ar- 
tneria  vul^ora,  common  on  sen-shores  around 
the  entire  North,  is  found  in  profuaiuu  on 
the  giimniit  of  Mount  Albert,  Ua«p6.  P'Vkv 
ei'ntKfn  ovalifolium,  reported  in  the  Dnitcd 
States  from  a  oiiigle  locality  on  th«  Routb 
shore  of  Lake  So|)erior,  occurs  at  many 
staiioit8  in  the  far  Northwest  and  also  on  the 
vunimit  of  Mount  Albert.  Galium  kamt- 
tcAatieum,  anotlier  arctic  sjiecics,  oucupies 
the  same  interesting  locality,  f/rliotropium 
cuTa$iiaricvm,  rharacteristic  rather  of  our 
Southern  flora,  surprises  us  by  appearing 
•bnndaatly  away  north  and  west  of  the  Sas- 
katchewan. 

Six  porta  will  show  this  excellent  cata- 
logue complete.  t<f  thcic,  the  four  already 
ptibllxhod  ait:  deroled  to  phonogomous  plants 
cschigivcly;  Part  V  will  present  the  fema 
and  moHAcs ;  while  alg»  and  fungi  ore  rele- 
gated to  Part  VL 

EutonooK  or  Pstcholoot;  Sevscs  Aim  In- 
TKLLECT.  By  Jakes  Mark  Balpwis, 
Pli  n ,  Profwsor  in  Luke  Forest  Uni. 
virviiy.  jJow  York:  Hcnrv  Uolt  k  Co- 
l^r.^     8to.     Pp.  W3.     Trice,  $2.25. 

Im  tliis  l>ook  the  author  diKplays  •  thor. 
««lgh  ae<tuajntance  with  the  works  of  those 
vritcrs  on  the  subject  whose  general  pliilo- 
K>phii-al  attitude  is  different  from  hit  own, 
and  he  nften  ailopts  their  cooolosioiMi,  freely 
ri>ciiKninng  their  merits.  The  references 
•how  a  wide  aoquaintancc  with  psycbolo|>ieal 
work*  in  all  langtiagea,  and  am  linpaniiUly 
tnodc,  with  no  dlaoiffliaation  in  favor  of 
ritlwr  Trojan  or  Tyrioii,  th«  author  eridenl. 
It  intendinc;  that  the  render  ohall  b«  mads 
fully  acquainted  with  the  Ulertktore  of  the 


various  topics  treated.  The  work  in  (hat  of 
a  Scholar,  the  Style  i*  good,  and  many  special 
tbemes  are  well  handled.  Thin  is  partScu- 
Inrly  true  of  sensation,  though  the  selection 
of  the  word  tone  to  characterize  the  fiuatity 
of  seosaiion  as  pleaattrable  or  pnioTut  docs 
not  seem  to  us  felicitous.  So  al«o  the  chap- 
ter on  Uluiions  is  an  excellent  pr«scnt*iion 
in  condensed  form  of  a  clajis  of  very  later* 
eating  mental  phenomena. 

Bat  while  the  author  makes  good  use  of 
the  results  of  scientific  psychological  study, 
bis  work  is  vitiated  by  an  inability  to  ^ei  rid 
of  tlio  notion  that  Psychology  must  bo 
made  a  tervant  of  Theology.  We  are  re- 
minded by  his  book  of  Dr.  McCosh's  works, 
though  Dr.  Baldwin  is  mudi  less  anachronic 
tic  The  dilSculty  is  the  old  here«y  that  the 
human  mind  has  a  special  and  higher  faculty 
for  seeing  things  invisible,  by  a  rational  or 
li]taitioQal  appreheiuion.  The  moment  we 
apply  the  term  iniuiri<}n  alike  to  present*- 
tivc  knowledge  and  to  representative  prod* 
ucta — concepts,  judgments,  inferences— as 
does  Dr.  Boldwio,  we  destroy  tbo  fimda- 
mental  psyisbological  distinction,  and  make  a 
jumble  of  mental  sdenoe.  This  Is  what  is 
always  done  by  those  who  insist  on  a  "  raa- 
aon  "  and  on  "  tational  intuitions." 

We  have  yet  to  see  any  fairer  or  better 
handbooks  of  psychology  than  Prof.  Balnea 
and  Mr.  James  Sully's,  and  either  of  thcaa 
we  should  certainly  recommend  in  prefsreoM 
to  the  present  work,  which,  spite  of  Meal* 
Icnoes,  is  essentially  miflcailing  by  reason  of 
errors  mostly  groiriflg  oat  of  the  abovv- 
mentioned  confudon. 


"THuNrwRsnrw."    E'  nreatH 

Qovc  Monthly.  Lone  York: 

Longmanc,  Green  k  Co.  i'lice,  15  oeata 
a  number,  (1.76  a  year. 

Tins  addition  to  th«  nutnbcr  of  monthly 
reviews  deitenres  to  he  classed  with  the  host. 
The  first  number  was  that  for  Jilttc,  list, 
and  the  iitsuee  that  have  already  appearrd 
have  been  filled  with  the  contributions  of 
able  and  well-known  writers.  Being  an 
Enpliab  magatiuc,  of  course  U  costoioa  •onw 
articlea  that  the  American  reader  would  skip 
as  being  of  rather  remote  intrmt :  hut  luoch 
of  its  contents  knows  no  natloi'  'n- 

stance,  "  After  the  PUy."  by  !; 
and  "  The  D>iag  Dtmma,"  a  r^tlj  by  \\  Ulian 
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cber;  «1bo  "  The  Keliglon  of  Self-Respect," 
'  Mn.  Lynn  Liitton ;  "  A  Mouth  in  Russia," 
•  Udy  Raoaolph  Churchill ;  "  Wrestling  in 
iVpan,"  by  Uto  Hon.  George  N.  Cureon,  U.  P. 
Fnpers  on  Gener&l  Boiilanger,  the  French 
MM,  and  tlic  Gtraiaaemperor  are  among 
he  contf  ni.M  of  the  ewly  nnmbera,  uid  the 
foiific  nrt8  nre  repreBented  by  an  article 
"  The  Eiffel  Tower,"  by  M.  Eiffel,  and  one 
on  "  Electric  Lighting,"  by  the  Duke  of  Marl- 
orough.  Englidh  political  problcma,  general 
riological  questionj),  literature,  history,  and 
iphy  are  among  the  fields  which  "  The 
New  Rerlcw  "  haa  already  entered,  and  Charles 
Bradlaa^h,  St.  Georgo  Mirart^  U.  Flourens, 
and  Andrew  Lang  are  among  the  contribu- 
tors not  already  mentioned.  Ita  mechanical 
work  ts  cxrelleut. 

Uaxdt  Lum  or  Tiohxical  LrriniATtJBX. 
Part  I.  DscrcL  Arts  im  Gknehal,  Pboo- 
ccni  AXD  I'Roccsssa  oaco  in  Mamufact- 
0R«,  Tecbxologt,  and  Trades.  Com- 
piled by  n.  E.  Uaferkorn  and  Pacl 
IlnsE.  Milwaukee:  National  Publishing 
and  Printing  Compauy.  Pp.  99.  Price 
with  Key,  |l.25  paper;  II.BO  cloth. 

Aa  one  of  the  toola  of  the  book  trade, 
Ihia  series  of  lints  can  not  fait  to  bo  of 
Taloc  It  fumi«hca  information  about  a 
elua  of  booki,  many  of  which  are  published 
And  diatributed  through  other  than  the  well- 
known  trade  channels,  and  hence  arc  not 
easily  found.  Part  I,  already  iMued,  con- 
tains titles  of  books  in  English  published 
since  IS80  of  the  classes  Bpecified  in  its 
title,  entered  alphabetically  under  the  au- 
thor's name,  or,  if  anonymous,  under  the  first 
word  of  <he  title.  Each  title  is  numbered, 
and  the  names  of  subjects  are  inserted  in  the 
saiiic  Hat,  with  cross-rcfercoocs  to  the  tittos, 
Ri.^fercfici-s  are  given  also  to  articles  in  cyclo- 
pedias and  to  parts  of  works  treating  of  the 
various  subjects.  The  slio,  price,  and  date 
of  each  book  arc  given,  and  the  publisher  is 
indieated  by  an  abbrcTistlun.  The  key  con- 
•bti  of  a  list  of  (he  publishers'  names  for 
lich  these  abbreviations  stand,  with  ad- 
[resses,  each  followed  by  the  list-numbers 
of  the  books  tncntionod  which  the  publisher 
Issaea  or  keeps  on  sale.  An  appendix  to 
the  "Handy  List"  consists  of  a  selection 
of  bookii  of  ihi<  4.ime  class  published  before 
1 880,  and  »tili  kept  on  publishers'  and  job> 
bcrs'  liat*.    Othar  pwta  to  be  pablinhed  will 


include  lists  on  military  and  marine  affairs, 
engineering,  mining,  fine  arts,  building,  and 
miscellaneous  subjects. 

A  DicnoKAJtr  or  Hcsio  aKD  Mcsicuxs. 

Edited  by  GrouGS  Grovk.  Appendix. 
London  and  New  York  :  MacmiUitu  It  Ca 
Pp.  306.     Price,  |12.25. 

Tni  large  demand  for  this  elaborate 
work,  which  now  appears  in  a  ootnplcte  form, 
with  its  steady  increase  from  the  beginaing, 
in  Europe  and  America,  are  accepted  by  the 
publishers  as  showing  that  on  the  whole  the 
book  has  fulfilled  the  intentions  with  which 
it  started.  Shortcomings  were  to  be  ex- 
pected, and  may  be  found ;  but  with  all  iho 
allowance  that  need  be  made  for  them,  tbo 
value  of  the  work  is  exceedingly  great,  and 
is  far  more  than  ain  equivalent  return  for 
the  cost.  Many  of  the  special  articles  are 
treatises  in  themselves,  and  the  biographical 
notices  give  very  satisfactory  accounts  of  tho 
lives  and  works  of  musical  men  of  every 
class,  with  fullness  pruportiuuste,  on  tbo  aver- 
age, to  tbo  importance  of  the  subject.  Tho 
purpose  of  tbo  appendix,  which  was  prom> 
ised  from  the  beginning  of  the  publicalioo, 
b  to  supply  omissions  and  correct  errors  in 
the  original  text,  furnish  new  information, 
and  bring  the  whole  up  to  the  latest  practi- 
cable dates.  It  is  arranged  alphabetically, 
and  forms  a  considerable  volume  In  itseU. 
A  copious  index  of  the  whole  four  volumes 
will  shortly  bo  published  in  a  separate  vol> 
uroe. 

"  Bulletin,  No.  36,"  of  the  Tnitcd  StatcB 
National  Museum,  is  A  Etfriev  of  tht  Famit;/ 
DftpKinidct,  prepared  by  Frederick  W.  TVite, 
as  a  contribution  to  tho  natural  histtory  of 
the  cetaceans.  The  publication  is  the  forty- 
seventh  of  a  series  of  pai>crs  intended  to 
illustrate  the  collections  of  the  National 
Museum.  Previous  to  preparing  the  review^ 
Mr.  True  visited  the  European  museums,  in 
order  to  examine  the  type  specimens  con- 
tained In  them  as  an  eosential  prelude  to  thft'^ 
proper  comparison  of  species.  Be  there 
also  met  several  sodlogista,  who  furnished 
him  information ;  among  them,  Prof.  Flower, 
who  placed  in  his  bands  the  proof-sheets  of 
his  own  work  on  "The  Dclpliinidse."  Tho 
present  work  differs  from  Prof.  Flower's  ia 
that  it  is  directed  to  tho  determination  of 
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spedcs,  while  the  Oritl^h  aatbor  makes  the 
dUcovury  of  loutiud  relations  And  aaaoda- 
llont  (uto  jntiupti  u  prumincat  object. 

The  tenth  volume  of  the  HftultadoM  dei 
\tor\o  Nacional  Argentina  at  Cordoba, 
Juan  M.  Thome,  director,  contains  all  the 
obserTatioii-<<  made  during  1877  for  the 
Geoer^  Catalogue,  the  four  microscopes,  as 
well  ta  three  talliei  of  transit-threodit,  baring 
been  employed  for  them ;  and  the  xones  from 
7&B  to  739  inclusive,  with  their  reduction- 
tablca,  and  an  indoi  for  reference.  The 
number  of  stellar  determinations  made  dur- 
ing the  year  was  17,S80,  of  which  816  were 
DDode  in  xones.  Table*  of  oorrigenda  for  the 
present  volume,  and  for  the  errors  detected 
in  the  Tolumoa  already  published,  ore  ap> 
pended. 

Tlie  paprv  of  Mr.  dirtin  T'^w/i'M,  entitled 
Aid*  to  thf  .Sluffi/  of  the  .\f(ii/a  Codiftt  (Gov- 
ernment Printing-Ofllce),  is  based  on  the  a.s- 
suroption  that  an  attempt  to  decipher  those 
documents  on  the  Buppoaition  that  they  con- 
tain true  alphabetic  characters  must  end  in 
failure.  Borne  of  the  chai-arters  are  more 
than  probably  phonetic  sviDboIs ;  but  Landa's 
alphabet  furnishes  no  help  in  deciphering 
them,  and  is  eridently  bataed  on  a  miscon- 
ocption  of  the  Mara  gruphlo  system.  "  If 
the  nionuiioripls  ai«  ever  deciphered,  it  must 
be  by  long  and  laborious  comparisons  and 
tuppy  guesaes."  This  paper  Is  intended  to 
be  >  step  In  that  direction.  The  author 
concluitcs  that,  at  the  time  the  codices  ex- 
amined were  written,  "  Maya  cultnre  had 
lemohed  that  stage  where  the  idea  of  pho- 
nctldsra  was  being  introduced  into  the  writ- 
ing. Yet  it  is  certain,  and  even  susceptible 
of  demonstration,  that  a  large  proportion, 
perhaps  the  majority,  of  the  cbaractors  are 
symbolK.  The  more  I  fttudy  these  characters 
the  stronger  bceomes  the  oonviction  that 
they  have  grown  out  of  a  pictogrnphlc  iyg- 
tem  similar  to  that  common  among  the  Ia> 
dians  of  Xorih  America.  The  flnt  stop  in 
advance  appears  to  liavo  bean  to  indieote,  by 
characfc^^<l,  the  gesture-sign." 

In  Hiut*  for  Teachtn  of  Phytwlofrg  (D. 
C.  Heath  A.  Co.,  "  Guides  for  Sdcnoo  Tcocb- 
ing*'),  Prof.  If.  P.  BoicdUeA  mokea  on  at- 
tempt to  show  bow  a  l««c)ier  may  supple* 
mont   his   tcxtboolt   iri'-:  '\    means 

of  ilinpt^  olui«rvaIiotiB  n  <nta  on 

Oflag  iMkUai  or  ob  organic  mouriol,  to  •• 


n<u  Tity- 


to  Impart  to  his  pnpUs  a  knowledge  o(  tho 
foundation  on  which  physiology  reels,  and 
bring  the  imprc'isiona  mode  on  the  «enac«  lo 
aid  the  memory  in  retaining  the  facts  ooiB' 
municat«d  didactically.  The  essay,  tboogfa 
simply  a  primer,  is  fruitful  in  mggestiona 
for  familiar  illustrations. 

Though  edible  mushrooms  of  many  va- 
rieties are  found  in  all  parts  of  the  United 
States,  few  of  them  are  utilised,  because  the 
majority  of  the  people  do  not  know  bow  lo 
distinguieh  them  frum  poifonous  ipedcs. 
A  useful  aid  to  making  this  very  important 
distinction  is  furnished  in  Dr.  Thonuu  Tity- 
lor't  pamphlet  of  de»oripiiong,  with 
colored  illuRtratioos,  of  Tvrht  EdibU 
room*  of  the  United  8tate§  ;  which  tloo 
directions  for  selecting  and  preparing 
ilie  table.  The  paper  is  embodied  In  the 
report  of  the  Dopiirtroent  of  Agriculture  for 
1885,  and  is  puldlsbcd  seporatciy  by  Dr. 
Taylor  in  Wasbingtuu. 

Investigations  of  sorghum  -  blight  and 
the  mildew  of  the  huckleberry,  with  certain 
ponuitic  insects  inhabiting  the  knots  pro- 
duced by  it,  and  the  fungous  panuilce  of 
weeds,  together  with  cxperlncnts  in  the  croM- 
fertilization  of  com  and  the  germination 
of  wecd.fleed8,  are  described  in  the  Report 
of  tht  Botanical  Dtjtarlment  of  tht  A'aiuus 
Stnte  Affrieuiturid  Cotl/yt  Exptrimtnt  Uto,' 
lion, 

A  number  of  documents  and  papers 
ceming  the  care  of  the  Insane,  and  qui 
concerning  the  responsibility  of  the 
moy  b«  noticed  in  a  group.  The  Rrjiorl  of 
the  Standing  Committee  on  the  Iiaant  of  the 
New  York  State  Board  of  Charitia  presents 
the  results  of  the  annual  vifcitation  to  e<> 
amine  the  coiiditiou  of  the  eight  Stale  ha«> 
pitals  and  lurlums  and  the  eightc«n  osylamB 
of  the  eseinptud  counties.  The  Rtetnl  /*- 
diriat  Dr/tarture  in  InnanUj/  Cote*,  by  Clark 
Bell,  Fcviowf  two  recent  dedslons  of  high 
oourUi — one  of  the  State  <>f  Alaltamt  and 
the  other  of  the  United  States — that  indi- 
cate an  approach  to  a  more  fixed  and  oocu- 
nte  definition  of  the  rt-sixiwiibiUly  ot  lh« 
insane  titan  bos  beretofore  prrvailed.  —  In 
th«  cose  of  7%e  Huanity  of  (hear  Ifugo 
WeMer,  Dr,  J.  Ifmdrie  IJoi/d  enters  •  pro- 
test against  th«  <v>nriction  for  murder  of  • 
roan  who  hi  the  a<ithor'fi  view  was  Inoone  to 
imeponslblltty.— The  queitian  of  rMponsk 
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Ultt^  la  brought  more  directly  under  ricw  in 
T,  R.  Butkham'i  paper  on  ihd  "  ^147^1 
'  Wrong  "  Tai  in  Inianity,  Id  which  it  is 
(ni&inlaiuvil   that  tbe  subject   may   bo  irre- 
iiible,  if  acting  uador  imtaoti  impulBea, 
I  If  be  ie  anare  that  tbc  dce<J  be  is  corn- 
is  wrong. —  Mr.  A,   Wood  Renton, 
■  the  (|au«tii>D  of   Ta/aincnlari/  Co- 
eiiji  tn  ifrntiU  Diteasc,  collates  wbat  tbe 
(ooarts  bare  deSncd  us  the  law  on  that  sub- 
DC1,  muntatna  ilmt  the  issue  on  that  point 
['■bould  be  narrowed,  whea  it  arises,  to  the 
rquestion,  "Was  this  man  capable  of  making 
Chia  particalAT  will  at  the  time  of  its  exe- 
cution ?  '♦ 

7^  Cotnmomctaith  is  tbo  name  of  a 
monthly  magazine  of  144  padres,  published 
by  tbc  CommonvoeaUh  Publishintf  Company, 
Denver,  Col.,  which  in  June,  1889,  had 
rcai^bt^d  its  fourth  number.  Among  several 
•loriea  and  mit^celliuicoug  articles,  we  find 
two  or  three  relating  to  tbo  enrly  history 
of  Colorado.  Of  such  ore  "  Glimpses  of 
Early  Dayis"  describing  the  site  and  aur- 
poundSngs  of  Denrer  in  1866,  before  there 
B  town  or  house  thoro;  a  relation  of 
\  fomarkable  triuls  and  executions  by  extcm- 
pcHzed  courts  tb&l  took  place  in  the  primi- 
Ut*  times  of  "  thirty  years  ago " ;  and  an 
acconnt  of  the  attempt  to  set  up  a  Territory 
of  JcffcnMn  in  18SD,  while  the  region  of 
Dearer  was  fctill  technically  Arapahoe  Coun- 
ty, Kansaa.  The  effect  of  a  pungent  paper, 
■t>]^»ting  condemnation  of  the  awkward 
kttttudes  into  which  religions  newspapers 
kumeltrnes  place  themselves  with  regard  to 
politics,  if  neutralized  by  tbe  editor's  depre- 
dation of  civil-service  reform. 

Dr.  T.  D.  Crot/urt,  in  a  paper  asking 
SUoulJ  /nebriaies  be  punithtd  by  Ltath  for 
Crimt  f  and  Dr.  Jotcf/h  Parriak,  in  The  Le- 
gal  RMpofuibUitt)  of  Inebnaten,  argue  against 
trMtlng  inebriate  criminals  as  if  they  were 
responsible,  and  in  faror  of  subjccttni;  them 
>  I0  the  same  kind  of  treatment  as  ii  given  to 
tho  insane. 

&iK  adililional  numbers  of  the  Modem 
Seicnce  JSiaatfiti,  a  monthly  publication  of 
leoiurtts  and  essays  on  topics  immediately 
related  to  evolution,  invite  attention.  In 
tha  fiiBt  of  the  group,  No.  1,  on  "  The  Dc- 
seonl  of  Man,"  Prof.  Cope  traces  the  descent 
to  line*  not  greatly  difTerent  from  those 
roL.  jrxin.— 18 


drawn  by  Prof.  Topin&rd  In  a  recent  num- 
ber of  tho  "  Monthly,"  and  insists  that  man  is 
still  subject  to  tbc  struggle  for  existence.  In 
"  Tlie  Evolution  of  Mind,"  Dr.  B.  G.  EccIm 
argues  that  the  elaborate  mental  functlona 
of  man  have  been  gradually  developed  from 
the  simplest  beginnings.  In  "  Evolution  of 
Society,"  Mr.  James  A.  Skilton  treats  society 
as  an  organiam,  capable  of  growth,  of  da- 
crease  aa  well  aa  increase;  of  vitality,  of 
disease  aa  well  aa  of  health ;  and  of  death 
and  decay  as  well  aa  of  life  and  growth — all 
by  the  operation  of  natural  law.  In  "  Evo- 
lution of  Theology,"  Mr.  Z.  Sidney  Sampson 
a^umes  that  the  tendency  of  the  gonorol 
movement  of  the  thcistic  conccptiuu  i^  along 
the  same  lines  aa  in  scientific  thought,  from 
narrower  to  wider  generalization  ;  following 
tho  natural  order  of  the  evolution  of  the 
mind,  when  free,  from  lower  to  higher  idcftla. 
In  "Evolution  of  Ethics,"  Mr.  Lewis  G. 
Janca  consiJers  the  mdividual  as  the  chief 
concern,  and  the  in<lividual  chiirocter  as  the 
supreme  end,  by  the  perfection  of  which 
only  society  can  be  perfected.  In  thr 
twi-lfth  number  of  the  series,  the  "  Proofs  ol 
Evolution  "  are  sumuied  up  by  Mr.  Nelson 
C.  Parahall  as  derivable  from  astronomy,  go- 
ology,  morpholofjy,  embryology,  metomor. 
phosis,  rudimentary  organs,  geographical 
distribution,  discovered  links,  artlGcial  breed- 
ing, reversion,  and  mimicry. 

Alpbonae  Daudet's  La  Bdl*  N%vtma»9t, 
or  tho  story  of  a  river  barge  and  its  crew, 
has  been  selected  by  Prof.  Janut  B^eUt  aa 
the  "  ideal  "  reading-book  In  French  for  the 
junior  classes  of  high  schools  and  the  higher 
classes  nf  preparatory  achoolsi.  Having 
been  written  for  the  author's  ten-year-old 
son,  it  is  commended  as  a  striking  example 
of  "  a  great  intellect  coming  down  to  tbe 
level  of  a  child  of  tender  years,  and  telling 
in  short,  simple,  and  pithy  scnicnccs,  preg- 
nant in  meaning,  the  story  of  the  loving 
sympathy  of  the  poor  for  their  poorer  and 
more  defenseless  brethren.  The  notes  give 
clear  definitions  of  idiomatic  exprcesiona, 
with  explanations  of  etymologies  and  alliu 
lions.     Ginn  &  Co. 

Three  numbers — 7,  8,  9— of  the  seven  ib 
scries  of  the  Johns  Hopkins  Univer.'ity  Stud- 
ios in  HUtorical  and  Political  .Scienco  arc 
occupied  with  a  paper  on  The  River  Totnu 
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of  Connettieut — Wetfaersfield,  Hartford,  and 
Windsor — by  CliarUt  M.  Andrtwi.  Aa  in 
Ibo  oth«r  inonogtafihR  of  this  sericK,  ibe  ori- 
gin, growcli,  and  development  of  these  towns, 
with  ttio  various  {ihaseH  of  social,  political, 
and  other  life  which  they  hnve  passed 
tbroogh,  are  reviewed  from  the  biatorical 
Aud  philosophical  point.  Tbo  agrarian  and 
dvil  life  of  tbe  sturdy  people  who  conaii* 
tuted  their  population,  the  author  observes 
near  the  end  of  his  story,  "  was  not  essen- 
tially ditfercnt  from  that  existent  among  the 
other  Nvw  Eogland  towns ;  such  life  was  in 
its  genera]  features  everywhere  the  same. 
On  close  ewunitiation,  however,  wo  find  that 
the  machiuery  of  town  and  court  adminiEtra- 
tion  can  bo  etasaifled  as  to  whether  it  is  pure 
or  mixed,  simple  or  complicated,  natural  or 
•rtifldal.  To  Connecticut  belong  the  best 
of  these  uooditions.  Qer  town  life  was  pure, 
■imple,  and  natural ;  the  hiw  which  guided 
her  political  relations  was  nearer  to  the 
law  which  governs  to-day  than  anywhere 
else  on  the  American  continent  We  arc 
apt  to  think  of  her  settlement  aa  an  artifi- 
cial importation,  as  one  ready-mndc  through 
Ihe  inOuencc  of  pTo-cxistent  condiiioaai  Be- 
^mUDg  with  the  commercial  stage,  when 
trade  woi  the  motive  power,  it  soon  entered 
the  agricultural  stage,  when  the  adventure 
lands  were  occupied  by  planters.  With  the 
development  of  this  phase  of  its  growth  the 
military  stage  begins,  when  it  became  ncccs- 
■ory  to  systematically  arm  against  the  In- 
diana, and  to  turn  the  a^'tcuUural  settlc- 
nenta  Into  armed  oatops,  with  the  people  a 
body  of  trained  ooMiers.  At  this  stage  the 
ffrdinnry  religious  life  begins,  when  pystctn- 
atic  church  life  ariAcs  with  the  infusion  of 
new  gctttor« ;  and  last  of  all  la  reached  the 
dvil  or  pohtical  stage,  when  for  the  first 
time  the  aettlcmests  may  be  faurly  called 
oig^nhtod  towns." 

T/ie  Batrae/tia  of  Korth  Ameriea,  by 
Pr»f.  E.  Ji.  Cape,  is  the  forty-fifth  of  the 
orrics  tif  papers  iilnstrating  the  collections 
of  the  United  States  National  Museum.  The 
work  euibracca  the  results  nf  a  nndy  of  tbe 
character  of  Ihf  sp'-cic*,  with  1hi-ir  mna- 
tSoiM,  for  whi  •  '> 

erml  material,  <  "f 

the  claas,  hastM  on  lhe>  niafcrlal  cnntolocd  in 
vorioos  tDofcums  of  the  United  States  and 
Europe    The  maniuortpt  prepared  ocvtral 


years  ago  by  Prof.  MtivA  and  Or.  Glrmrd  luui 
also  been  used,  and  nliicty-onc  dc8cH|)tioiu 
of  Bpccie«  have  been  Uikeu  from  IL  Tbe  n^ 
suits  have  been  expreaecd  largely  in  iiystcm- 
atio  form,  under  the  belief  that  docripliTC 
toXiXoffj  will  never  be  cotnplel«  uoiil  tbo 
structure  is  exhausted  in  furnishing  dcliai- 
tiona.  Reference  Is  made,  wherever  pmc- 
tjcable,  to  the  relations  t)ciwpcn  the  extinct 
and  living  forms.  Thegcnoral  charactcnsof 
tiie  Batrncbia.  their  general  onaloiny,  iBrra] 
characters,  cla.sKilication,  affinitiea,  and  phy- 
logcny,  are  considered,  and  terms  and  nomen- 
clature explained,  in  the  chapter  introdoiv 
tory  to  the  descriptions. 

The  Annual  [import  of  the  Salt  OttU. 
ffUt  of  Keui  Jersey  for  1888  announcea  th« 
completion  of  the  magnetic  and  topographic 
surveys.  The  results  have  already  been 
published  and  distributed  in  tbe  first  rnlnmc 
of  the  final  report,  recently  noticed  In  the 
"  Monthly."  The  second  volume  will  con- 
tain full  catftlognes  of  the  minarmla,  plants, 
and  vcrtebrato  and  invertebrate  animals, 
their  occurrenou  atid  localities  and  some 
ppflctical  and  economic  |)articulars  regard- 
ing ihcm.  The  worlt  still  to  he  done  in  the 
matter  of  the  geolntpcul  rtmclure  of  the 
rock:!  of  the  State  consists  mainly  in  combin- 
ing and  systeniatlcnlly  arranging  the  mate- 
rials which  hare  bc«u  collected.  A  few 
piints  remain  to  be  cleared  up,  and  when 
this  is  done  the  volitine  on  nnietuni  geoU 
ogy  can  be  prepared,  to  be  followed  by  oaa 
on  econoraicol  geology.  Among  the  mal^ 
rial  returns  that  have  acena-d  to  llun  Stat« 
from  the  distribution  of  the  rept^rts  ar«  the 
system  of  artc!<ian  well-boring,  which  wia 
started  at  the  direct  suggestion  of  the  aoN 
vey  ;  increai^cd  attention  to  the  devrlopnunt 
of  the  fire  and  potter's  clay  propertlea; 
drawing  attention  through  the  maps  to  oianj 
peculiar  ajlvantages  of  New  Jerwy  ;  tnv««t> 
tncnts  induced  by  the  notices  of  lulnni,  ipiar- 
rie«,  lime,  marls,  drained  hindi«.  and  water 
supplies ;  and  benefit*  to  ngrlcultural  inter- 
Ml*.  The  preient  wport  is  liHrf,  ond  In- 
cludes *'  Geological  Rtudies  of  the  Triassio  or 
Red  S«nd?tonr  anri  Trap  Rocl;-,"  with  pa- 
per* oil  iwa 
and  (hi-  >>(i. 
ply  and  art(»ian  wclh",  and  «lj,lii»ilw  of  iroi 
ores,  anc  ores,  fire  day!',  ftnoowaro 
and  brtdo. 
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POPULAR  MISCELLANY. 

Tlt«  name  Sllarlu  In  C>««loKT-— '^e 
bave  received  from  Prof.  Dana  the  follow. 
ing  Doti*  ID  uxplaualioa  of  a  cbangu  in  gviK 
logtc&l  nomenclature  recently  proposed  by 
him: 

"Th«  tumea  for  t)ie  grander  divisions 
of  the  I'alsosolc  series  below  the  DcTunton 
used  in  most  of  tbe  recentlj  published 
works  on  geology  are  Cambrian,  Lower  Siln- 
lian,  and  Upper  Silurian.  Combriaa  was 
proposed  by  Sedgwick,  and  Silurian  by 
Uurcbisoo,  and  bijtli  niiiues  arc  derived 
from  the  names  of  ancient  tribes  of  Wales. 
Li  1879  Dr.  Lapwortb  proposed  to  substi- 
tulo  the  term  Urdovicion,  a  term  of  like 
origin,  for  the  Lower  Silurian,  and  its  adop- 
tion is  under  discussion.  Although  not  see- 
ing  any  need  of  further  change,  I  urged,  in 
my  paper  before  the  American  Geolopioal 
Bocicty  at  Toronto,  that  the  name  Silurian, 
if  it  is  to  be  Tcstricted,  should  be  used  for 
the  Lower  Silurian  rather  thiin  the   Upper, 

00  the  ground  that  it  was  more  just  to  Mur- 
chison  and  better  for  the  science.  I  further 
added  that  for  a  new  name  (or  the  Upper 
Biluriao,  rather  than  go  again  to  Wales  for 
one,  wc  should  consider  the  claims  of  Bohe- 
mia, the  land  where  Barrande  carried  for- 
ward his  great  work  on  the  Silurian  and 
awociated  rooks,  or  to  the  region  of  New 
Tork  and  Canada,  made  famous  geologically 
by  the  I'atscosoic  labors  of  Ilall,  Billings, 
and  othors,  I  stated  that  the  French  gcolo- 
gist,  De  (.apparent,  bad  already  used  the 
nano  Bohemian  for  the  Upper  Silurian :  and 

1  then  remarked  that  the  lower  portion  of 
the  Upper  Silurian  woi  called  ilie  Oiitarii) 
Dirislou  In  the  Reports  of  1842  and  l^-ie  of 
Iho  Now  York  pcologista.  Profs.  Uather  and 
Bmmon*,  and  that  tlila  suggested  the  use  of 
the  name  Onlarian.  This  would  make  the 
names  for  the  three  gmnd  diviaions  referred 
to  the  Ciinibriaii,  Silurian,  and  OntarioiL 

"Ja¥«3  D.  Dasa." 

Vhttrj  la    High    and    Preparatorjr 

8rto«l».— Twd  opiMMlto  domattdt,  according 
10  Vin.  llaty  Sheldon  Barnes,  have  to  b« 
tnel  fai  teaching  history  in  tJio  high  school ; 
one  for  tb«  gMWnaUtiM  which  are  tlw  com- 
BwnjiloeM  of  «v«ry  aoholar,  the  ottiar  for 
ftwh  liul  lndo(NKul«ut  stody  of  historic  de- 


tail from  bistorio  soiueos.  At  a  solutioo  of 
th«  difBcnIty  thus  raiiiid,  the  aalhor  pro- 
poses teaching  the  general  truth  through  the 
special  fuL't,  and  making  each  pupil  judge 
the  special  fact  for  itself  in  its  general  as- 
|>ect5.  The  lirsi  step  iu  thiit  direction  shuulil 
be  to  giro  the  student  a  little  colle«tion  of 
tiiatoric  data,  and  extraeta  from  contempo- 
rary sources,  together  with  a  few  qveatlooa 
within  his  power  to  answer  from  tht««  Bia« 
terials.  "  Then  let  him  go  by  himself,  like 
Agasaiz's  famous  student  with  the  fiah,  to 
see  what  he  can  see."  The  prominent  char- 
acicristics  of  the  method  employed  by  PtoL 
I.  B.  Burgess,  of  Newport,  R.  I.,  for  teach. 
log  classical  history  preparatory  to  oollcgo, 
are,  almost  exclusive  attention  to  the  facts 
which  are  essential  tu  ihu  oomprehenaion  of 
Greek  and  Roman  life  and  its  dorelopmant ; 
the  study  of  primitive  facts,  such  as  mapa, 
pictures  of  Greek  and  Roman  workH; 
speeches  and  writings  of  Groelts  anil  Eo> 
wans ;  and  the  use  of  questions  about  tbeM 
facta,  which  require  not  the  simple  repetl> 
tion  of  them,  but  the  gathering  and  compari- 
son of  different  facts,  and  the  drawing  of 
inferences  from  them  by  the  pupil  himself. 

Ai  UautU«d  Part  of  mnacsota.— The 
report  of  the  Geological  and  Natural  His- 
tory Survey  of  Minnosota  for  ItiS?  Guaaists 
roost  largely  of  local  details,  ol  interest 
chiefly  to  the  spcdalLst.  Tlie  work  was  pros- 
ecuted by  three  parties,  two  of  them  operat. 
ing  in  the  region  of  the  original  Huroninn  and 
the  iron-beariug  rocks  of  northern  Michigan 
and  Wisconsin,  and  the  third  in  the  region 
of  Ivainy  Lake,  while  briefer  surveys  werv 
made  in  other  regions.  Prof.  N.  11.  Wln- 
chcU's  examination  of  the  original  Uuronian 
leads  to  some  Important  results  which  hara 
a  direct  bearing  on  the  closslftcatinn  uf  tbs 
rocks  of  Ulnneaola  and  of  tlio  Northwest. 
Prof.  Alexander  WinchcU  dcaoribcs  tlio  Do- 
ronian  region  as  traversed  from  cast  to  w««t 
by  a  low,  Interrupted  swell,  called  the  Giant's 
Range.,  and  bv  ■nnthnr  M<rinA  of  still  hlfihor 
relief »  called  '\  i,^ 

liowercr,  l>«   .  '!» 

sabi  Range — but  wiihuut  cun  it- 

urM  of  mountain  relief.     As  n  ut* 

Lux  b  rugged  aud  uncultivalilc.  Ikawesn 
Fan  Lake  and  Grand  Portago,  and  north  of 
Gimad  Matals,  tba  lygfaB  la  "a  liiaial  «tt- 
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d<irneM  withoat  inhabiUnt,  without  mails, 
witbont  TovXi,  and  with  onlv  an  occasional 
party  of  Indiatu  or  explorers,  foltoiving  the 
ancient  and  overgrown  trails  of  two  centu- 
ries ago."  Flrea  have  denuded  the  region 
of  tta  primitire  forest? ;  but  tlio  older  bum- 
In^  are  beooraing  overgrown  with  thickeie 
of  aspen,  white  paper  birch,  cherry,  eta  A 
f«v  rrmnantA  of  the  origiQal  forest  are  oc- 
oarioaally  found ;  and  various  ahnibs  and 
low  bcrbs  occur.  Many  Dmall  tracts  of  deep 
and  productive  soil  intervene  between  the 
almost  universal  rocky  or  thinly  covered 
etposares.  The  summer  climate  waa  agree- 
able, with  sunny  dtiyf)  aa  the  rule  during  two 
•easons.  No  experience  waa  had  of  the 
winter  climate.  The  character  of  the  coun- 
try covered  by  Mr.  H.  V.  Winchell's  Rainy 
Lake  aurvey  varies  greatly  in  different  re- 
gions.  In  the  vicinity  of  Rainy  and  the 
neighlNirin";  lakes,  it  is  very  rocky,  while 
west  of  these  lakcA  the  surface  consists  of 
drift  deposits,  and  the  nnderlying  rock  ap- 
pears only  at  rapids  and  waterfalls  In  the 
streams  and  a  few  places  in  the  midat  of  the 
forest.  The  reftlon  within  the  limits  of  the 
glacial  lake  Agassiz  is  now  covered  with  a 
fine  growth  of  timber,  both  hard  and  soft 
wood,  and  \i  exceltcut  farming  biud. 

Old  Cjcloprdlas. — The  most  extensive, 
and  one  of  the  oldest  of  cyclopEcdias  Is  the  Chi- 
nese work,  the  name  of  which  may  be  trans- 
lated as  the  "  Thesaurus  of  Writings  Ancient 
and  XlrnJem,"  compiled  under  the  scholarly 
Elmporor  Knnj;  Hi,  which  was  printed  toward 
the  close  of  the  last  century.  It  waa  the 
f  FTiit  of  forty  years  of  labor,  and  filled  fi,020 
volumes;  but  this  by  no  means- implies  that 
it  was  as  lar;Te  as  a  European  book  of  that 
number  of  volumes  would  be.  Pliny's  "  Nat- 
al History  "  may  be  regarded  as  the  oldest 
can  eneyclopwJto.  The  ''  Spec<ilum 
Hajus''  of  Vincent  de  Beauvais,  in  the  thir- 
teenth century,  was  divided  into  10,000  chap- 
I  several  of  which  were  suMivided  alpha- 
ally.  About  a  hundred  years  later  camo 
he  "  De  ProTirtcl.itibus  Rcrura  "  of  the  Eng- 
lish Franciscan  Bartholomew  Je  Glanville, 
job  wa3  translated  into  the  English  of 
!  day.  Juhaon  Al.«ted's  "  Encyclopipdiu  " 
( I B30)  W8«  one  of  tlie  first  works  that  bore  the 
name.  The  anonymous  *'  Universal  nistori- 
<»l  Geogmphical,  Chronological,  and  CUsai- 


cal  Dictionary"  (1708),  a  nearly  forgotten 
work,  is  SAid  to  be  "  full,  couciae,  lively,  and, 
nil  things  considered,  wonderfully  accurate," 
but  some  very  funny  statements  made  in  it 
are  pointed  out.  In  the  next  year  was  pub- 
lished Dr.  Harris's  "  Lexicon  Tcohnicum,  of 
an  Universal  Dictionary  of  Arts  and  t>cl- 
enoes,"  which  has  been  given  the  credit,  that 
of  right  belongs  to  tlie  preceding  norl<,  of  bo- 
tng  the  first  alphabetical  encyclopaedia  writ- 
ten in  English.  Next  to  these  wnrka  fol- 
low the  generation  of  cyclopnedias  which  are 
still  known  among  us,  beginning  with  Eph- 
niim  Chambers's  Cyclopicdin  (1728)  and 
D'Alembcrt  and  Diderot's  great  work,  aud 
ooming  down  to  the  new  edition  of  the 
"  Briionnica,"  Stephen's  "  Dictionary  of  K«» 
tional  Biogmphy,"  and  Applelona'  "  Ameri- 
can CycloptEidia"  aud  their  "Cyclopaedia  of 
American  Biography." 

The  Ire-Cap  of  Greculud.— Dr.  Friihiof 
Nanson  showed,  In  the  British  Association, 
in  opposition  to  Nordenskiold's  opinion,  that 
the  part  of  Greenland  which  Ids  expe<lt- 
tion  had  traversed  is  covered  with  a  sliull- 
sbnped  mantle  of  ice  and  snow,  under  which 
mountains,  as  well  as  valleys,  have  quite  dis- 
appeared, and  where  the  configuration  of 
the  land  and  mountains  can  not  bo  traced. 
The  ice  covering  rines  rather  regularly  but 
rapidly  from  the  east  coast  to  a  height  of 
nine  or  ten  thouiiand  feet,  is  rather  flat  and 
even  in  the  middle,  and  falls  off  again  rc^- 
larly  toward  the  west  coast  There  must  be 
roount&ina  and  valleys  in  the  interior  of 
Greenland  as  well  as  on  the  coast.  It  is  al- 
ready known  that  Ihero  are  on  the  coasts 
deep  fiords  and  lofty  mountains  very  like 
those  of  western  Norway,  and  that  they 
have  in  some  places  just  the  same  wild  and 
prominent  diaractcr.  If  we  entertain  th« 
opinion  that  these  fiords  were  excavated  by 
the  ice,  we  must  also  conclude  that  the  same 
ice  has  been  able  to  excavate  valleys  and 
form  mountains  In  the  Interior  of  the  conti- 
nent. Wo  have  no  right,  therefore,  to  seek 
the  reason  of  the  shield-like  shape  of  the  ice 
in  the  configuration  of  the  land  undomeatli 
its  surface.  It  must  have  a  shape  of  its 
own,  which  was  given,  not  by  the  land,  but 
by  the  meteorological  circumstances-  No- 
body could  deny  that  the  ice  might  in  »ome 
plaoos  have  an  enormoos  thiokneas,  as  it 
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filled  the  Taltc^a  and  corered  up  kll  Uie 
mountains.  The  thickness  must  be  rrgulMcd 
t>j  the  quantity  of  snow  falling,  and  Uiift  is 
lan$vxt  toward  the  coast,  graiiuallT  diminish- 
ing toward  the  inturior,  liencc  the  thick- 
ness of  tbo  ice  woold  bo  greatest  oa  both 
■idea  toward  the  coast,  just  as  has  been  ob- 
Mrved.  The  surface  ul  the  snow-flcld  in  the 
interior  Is  even  oad  oa  if  polished,  resem- 
bling the  undisturbed  surface  of  a  frozen 
■ea,  the  long  but  not  high  billows  of  which, 
rolling  from  east  to  weet,  are  not  eafdl;  di»- 
tinguhhAble  to  the  eye.  The  principal  factor 
In  giving  the  anrface  this  shape  ia  the  wind. 
A  careful  ohserration  of  a  suow  and  ice  Cov- 
ering like  that  of  Greenland  is  of  great  iin- 
portaDoe  for  the  theory  of  the  formation  of 
valleyi  and  tiords.  It  seems  that  the  more 
we  study  (ireenland,  its  cuaats,  and  ita  iolaud 
loG,  the  more  convinced  wo  mu£i  feet  of  the 
power  of  the  ioe  to  perform  thia  work. 

Tlie  BrsM  Ph«t«gnptJe  TeleMOp«t— 

Thft  Aalronomical  Observatory  of  Harrard 
College  luB  received  from  Miss  C.  W.  Bruce  a 
gift  of  fifty  thousand  dollars  for  the  construc- 
tion of  u  photographic  telescope  such  as  the  di- 
rector had  described  in  his  circiiUr  of  Norum- 
ber  28,  1888,  as  desirable.  The  instrument 
will  have  an  objective  df  about  twenty-four 
inches  aperture,  and  a  focal  length  of  abont 
eleven  feet,  it  will  differ  from  other  large 
telesoopea  in  the  construction  of  its  objcct- 
glftiu,  which  will  bv  a  compound  lens  of  the 
fqrm  xavA  by  photoj:n°>pfaci^  *id  known  as 
tho  portrait  lens.  The  focal  lonf;th  of  %\\v\i 
alens  Id  very  small  compared  with  its  diame- 
ter, «nd  much  fainter  stam  c!un  l>"  photo- 
graphed in  oonitcquence.  Thi<  adranlage  is 
even  greater  in  photographing  nt'bule  or 
other  faint  surf.ices.  Moreover,  tlii*  form 
of  lenit  will  enable  each  photographic  plate 
to  cover  an  area  seveml  times  aa  great  as 
that  wliich  is  covered  by  on  instrument  of 
the  uisual  form.  Th«  time  required  to  pho- 
tograph the  entire  sky  is  reduced  In  tbo  same 
proportion.  A  telescope  of  the  pmpoHcd 
form,  having  an  aperture  of  ' 
baa  b«en  in  fnn«»«nf  n%e  In  (' 
the  Intt  • 
tographi 

nwiful  feu  1  J  1'  •  \  '.  ■''  I >  ■ !.',  li'i. 
Star*  harv  bi'ii  i^hi.'ii.^' jj,),.  ii  i.  iih  ii  too 
lUal  to  be  riiiblt  In  the  fif teen4nob  refract- 


or of  the  obMrvntory.  Ita  pfaort  focal  la 
cnabica  it  to  photograph  oi  faint  etfi.ii 
any  which  cah  be  lak*'n  wiilt  an  eaico 
pbotograptiic  telescope  having  aa 
of  tiiirtcen  inches.  Tbo  eight-inch  tcL 
will  photograph  Etarii  about  two  nitgniiudea 
fainter  than  can  be  taken  with  a  similar  in> 
Btrument  having  an  aperture  of  four  inchei^ 
A  coiTesponding  adrnntagc  is  expected  from 
the  increase  of  the  aperture  to  twenty-four 
inches.  Other  advantaged  to  W  uut!i,-i|>«led 
from  the  use  of  such  on  instrument  will 
ariae  from  the  opportunities  which  the  photo- 
graphs will  give  fur  continuous  and  dtftAilcd 
study.  With  theni  work  can  be  dnn<i  at  any 
plac«  and  any  time,  and,  by  nniUiplying 
copies,  by  any  number  of  observers.  And 
with  them  more  conld  b>3  added  by  a  single 
lens  to  oar  knowledge  uf  the  stars  than  could 
be  obtained  by  any  number  of  tcle:)copei  of 
the  usual  iund.  Prof.  Pickering  is  seeking 
the  tiest  possible  location  at  which  to  mount 
the  instrument.  Owing  to  the  difficrulty  la 
maintaining  regular  observations  in  the  East- 
ern States  that  arise  from  the  prevalence  of 
cloudiness,  he  suggests  one  of  the  mount- 
ains of  southern  California  m  likely  to  offer 
the  most  favorable  olimatia  conditions  u> 
taiuabk*. 

What  It  takes  to  play  a  Pieee  vf  llwlc. 

— Science,  says  Sir  Jame.4  Pdgct,  will  auft- 
ply  the  natural  mnn  with  wonders  uncount- 
ed. The  author  had  once  heard  Hllu.  Jo- 
notha  play  a  presto  by  JticnditlRsohn.  t^ba 
plaved  S, 695  notes  in  four  minutes  and  thnw 
seconds.  Elvcry  on(!  of  these  notes  invoivsd 
certain  movements  of  a  Angor,  at  least  two, 
and  many  of  them  involved  an  arlditlonal 
movement  laterally  aii  well  as  tboso  up  ami 
down.  Tlioy  also  involved  ri'iK'aiod  mor» 
mcnls  of  the  wrists,  vibows,  nud  anns,  gJto> 
gMther  probably  not  less  than  ona  more- 
ment  for  each  note.  Tltereforc  th(»r«  w«re 
three  distinct  morcments  for  each  nnt«i  Aj 
tbcTO  woro  twenty-four  notes  por  i«Hooil, 
and  aach  of  tlu:s«  notes  involved  three  dla- 
'    - ;  i  to 

I.J. 
/,  ciicU  uf   tht>e«  tx>>Wt  wM  dotiir- 
.ly  the  will  to  3  rhnTcn  plnni-,  vtth  a 
c«ruiu  foroe,  at  n  '<  » 

eertain  duration.     I  'ur 

dUtiaet  quaiUea  in  oaeb  of  tlie  scraAty-iiro 
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oKiTcmcnta  io  eaeh  MeoDd.    Sacb  were  the 

lions  ourwud.    And  tXl  tboee  were 

Idonal  on  oonaeioiisiiess  of  ibo  poaiiion 

each  hand  and  Mcb  finger  before  it  mu 

d,  knii,  while  moriog  it,  of  the  soaod 

■e  of  each  touch.    Therefore  iherv 

'  oonscioua   seasatioua   (or  every 

Tber«  were  «evcntj-two  tnuismisaions 

tr  Moood,  onft  hundred  and  forty-four  to 

Knd  fro,  and  those  »ith  constant  change  of 

quality.     And  then,  added  to  that,  all  the 

time  the  oieniorr  was  rumembcring  each  note 

[Ja  its  due  time  and  place,  and   was   cier- 

ed  is  the  compiu-isoa  of  it   with  othere 

i  cane  before.    So  that  it  would  be  fair 

•ay  that   there  were  not   less  than  two 

ini  timnamisdiooa  of  nerre  force  to  and 

the  brain  outward  and  inward   every 

seood,  and  during  the  whole  of  ttiat  time 

nant  was  being  exercised  as  to  whether 

I  musie  was  b^in^  played  better  or  worse 

before,  and  the  mind  was  conscious  of 

ome  of  the  emotions  which  the  music  was 

'  intended  to  inapbro. 

iBclcBt  Cbaldraa  tad  Kodrn  Measirfs. 

— According  to  Prof,  llarkness,  in  his  presi- 
iential  addreea  to  the  Philosophical  Society 
Washington,  the  andeut  Cbsldeans  used, 
primarily,  the  decimal  syftem  of  notation, 
and  aUo  the  duodecimal  lu  the  division  of 
}jmr  and  of  the  day  into  houri>,  and  the 

ITseiagOBfanal  in  the  division  of  the  circle  nod 
of  the  hour  and  minute.  The  la.<t  two  sys- 
tems were  also  applied  to  weight!)  and  meas- 
ure and  impressed  upon  them  by  the  sclen- 

t  :ti6c  authority  of  those  ancient  sages.  "  Now 
DfaAerve,"  aaya  the  iiuthor,  "  bow  the  scieo- 

Viifie  tliouLiht  of  to-day  repeats  the  scientific 
thought  of  four  tbouiiond  years  ago.  These 
old  Chaldeans  took  from  the  hmnnn  body 
what  they  regarded  as  a  suitable  unit  of 
length,  and  for  their  unit  of  mass  they  adopt- 
ed a  cube  of  water  bearing  simple  relations 
their  unit  of   length.      Four    thousand 

'years  later,  when  these  simple  relations  had 
been  forgotten  and  impaired,  some  of  the 
most  eiiitncDt  scientistd  of  the  last  century 
■gain  undertook  the  task  of  eonfirticUng  a 
aystom  of  weights  and  mcasurea.  With  them 
the  duodecimal  and  acxagedmal  systcmswero 

.'Out  of  fnvoT,  while  the  decimal  system  was 
ghly  fashionable,  and  for  thnt  reacion  they 
Kvldod  ihetr  units  decimally;  but  tfacy 


rererted  to  the  old  Chaldean  device  for  ob- 
tainiitg  simple  relations  between  their  aailkj 
of  length  and  mase,  and  to  tliat  fact 
the  French  metric  system  owes  its  sur 
Every  one  now  knows  that  the  metre  is 
the  ten-millionth  part  of  a  quadrant  of 
earth's  meridian,  and  in  mailieroatical  pby 
icf,  where  the  numbers  are  so  ooraplioaied 
that  they  can  only  be  dealt  with  by  the  aid 
of  logarithms,  and  the  constant  w,  an  utterly 
irrational  quantity,  crops  up  in  almost  every 
integral,  mere  decimal  solxiivisioii  of  Ihr  uniia 
ooonts  for  very  little.     But  in  some  depart- 
ments of  science,  as,  for  example,  chemistry, 
a  simple  relation  between  the  unit  of  la 
(whicli  determines  volume),  the  unit  of  i 
and  the  unit  of  specific  gravity,  is  of  ]iriii 
importance;  and  wherever  that  is  the 
the  metric  systcin  will  be  used.   To  engineers 
such  relations  are  of  small  moment,  and,  coi^ 
sequently,   among   English  -  speaking   engbl 
neer?,  the  metric  system  w  making  no  pro^ 
reas,  while,  on  the  other  hand,  the  chemists 
hare  eagerly  adopted  iU     As   the   English 
yard  and  pound  are  the  direct  de«oendant<« 
of  the  Chaldean-Babylonian  natural  oubitj 
and  mina,  it  is  not  surprising  that  the  yap 
should  be  only  0'48  of  an  inch  shorter  than 
the  double  cubit,  and  the  avoirdupois  pound 
only  665  grains  lighter  than  the  Babylonia 
commercial  mina;  but,  considering  the  oil*^ 
gin  of  the  metric  system,  it  is  mthcr  curioua 
that  the  metro  b  only  1  '97  inches  shorter  ^ 
than  the  Chaldean  double  royal  cubit,  an 
the  kilogranimo  only  102  grains  heavier  thita~' 
the  Babylonian  royal  mina.    Thus,  without 
mudi  exaggeration,  we  may  regard  the  prca-j 
cnt  English  and  French  fundamental  unitlj 
of  length  and  ma!>9  as  representing  resp 
ively   the  commercial    and   royal   units 
length  and  mass  of  the  Cbaldeana  of  four 
thousand  years  ago," 

HonDt  Beralma. — Mount  Roraima,  that 
sharply  perpendicular  elevation  in  Guiana 
which  so  long  defied  attempts  to  reach  \Ut 
summit,  has  been  ascended  twice  bIooo  it 
was  first  conquered  by  Mr,  Im  Thum  In  1884j 
— by  Mr.  F.  Dressiel  and  Mr.  Cromer,  in  i 
tobcr  and  November,  1880,  While  Mr.  Ira' 
Thum's  ascent  took  place  at  the  beginning 
of  tho  rainy  season,  Mr.  Orersel's  was  In  the 
dry  season,  and  their  respective  ob.fcrration.i 
were  marked  by  corresponding  difTereocea. 
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Kr.  Im  Thurn  had  obscrred  no  animal  life 
while  he  woe  npon  (be  moumnin;  Mr.  Dres- 
■el  uw  4  fbvr  biitt<>ri]i«^  ait  of  a  dail-brown 
and  acHrl;'  lilnck  color.  In  ihe  »halloir  bo- 
aiat  a  few  epocimcna  of  &  atnall  black  toad 
with  a  ycllov  epnt  on  tbc  throat  were  found. 
A  liiird  imimaJ  form  was  noticed  in  tbc 
moist  eurth  attached  to  some  plants  which 
bad  beca  pulled  ufi — a  millipcd.  The  fan- 
tastic shapes  into  which  the  sandstones  have 
been  formed,  and  the  calmneaa  of  the  scene, 
affected  Ur.  Dresael  as  they  had  Mr.  Im 
Tburn. 

Experl«a(«  ud  Tnlalag  !■  Herhaoifal 
Work. — To  he  a  good  mechanic,  aaid  .Sir 
Benjamin  ttrowHo,  at  the  recent  meeting  of 
the  Briti.^h  Attsociation,  long  training  is  ncces- 
■ary;  and,  abon<  ail,  ability  to  diiitingutsh 
good  work  from  inferior  work.  A  regular 
ooarae  of  progress  from  one  branch  to  an- 
other should  be  carefully  followed,  so  as  to 
iMcfa  ever;  class  of  work  up  to  the  roost  dif- 
flOttlt.  In  this  the  real  interest  of  the  em- 
ployer is  the  same  as  tiiat  of  the  lad,  vis.,  to 
team  crery  step  thoroughly,  and  then  pass 
on  to  something  more  difficult.  The  author 
Contended  that  s  long  training  in  a  manu- 
foetory  is  absolutely  neccssiary,  snd  this 
should  be  suppletoentvd  by  theoretical  and 
technical  iDstrucliiiDL  It  would  probably  be 
a  great  gain  to  ^ve  a  lad  six  or  eight 
months  of  theoretical  teaching  after  he  is  out 
of  his  apprenticeship.  The  old-fashioned 
■ysietn  of  apprenticeship,  not  much  short- 
etinl,  and  with  very  slight  modifications,  la 
the  only  reliable  method  for  oither  employer 
or  mechanic  to  learn  his  bueinoR« ;  but,  as 
work  baa  become  more  scientific  nnd  clabn- 
nil<\  It  is  necessary  for  any  youn«  man  who 
wishes  to  CTOcI  to  hnre  a  ^<A  ilieoretioal 
and  technical  traiiung  in  addition  to  liii  iaa- 
VOTj  csperieno«. 

■•w  Stole  ImplrnrnU  wer*  mait, — 
Mr.  Gcranl  F«»kc,  of  Sidney.  Ohio,  has  been 
studying  the  manner  in  which  primitive  man 
made  his  stone  implemrnts.  Although  tlin 
■object  la  one  on  which  absolute  knowleit|:e 
ean  never  be  obtalm-d,  ho  haw  bven  able  to 
reach  tnnw  il«>Wn)t»«  rotirtti"inn«  on  it.     Some 


Newark  and  2aoeaTiU«,  ufaio,  wber«  tint  biJis 
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are  seamed  for  miles  with  the  trenches  and 
pita  left  by  the  ancient  diggiers.  To  get  ilie 
flint,  the  overlying  stratum  of  earth,  nine  or 
ten  feet  thick,  bad  to  be  removed,  wiih 
woa<len  tools.  The  rock  was  then  cracked 
by  building  a  fire,  and  probably  pouring 
water  upon  it,  the  process  being  rci>eatcd 
till  the  limestone  was  reached  and  a  hole 
made  large  enough  to  work  iit.  Other  crocks 
were  made  by  building  a  fire  at  the  loner 
part  of  the  ledge,  and  the  split  rock  waa  de- 
tached. This  work  was  sometimes  carried 
on  for  several  hundred  yardB.  The  stonoa 
were  reduced  to  blocks  of  suitable  «!ce  by 
stone  hammers  weighing,  perhaps,  two  hun- 
dred pounds,  and  the  shaping  was  carried  oo 
with  hammers  running,  according  to  ite  stage 
and  the  quality  of  work  desired,  down  to  two 
ounces  in  weight.  Tlio  fiuished  objoct  was 
smoothed  and  sharpciivd  by  rubbing  it  with 
sandstones.  IX  a  bole  was  wanted,  It  wu 
drilled  with  a  etiolc,  cane-etcm,  piece  of  bone 
or  bom,  flint,  or  piece  of  sandstone,  whicli 
was  revolved  in  the  hands,  or  twisted 
and  forth  with  the  bowstring.  This 
not  a  speedy  prcccss.  Dr.  Han  worked  al 
it  experimentally  for  two  years,  and  left  his 
first  hole  not  bored  throu;;li.  Vet  some  of 
the  Amazon  tribes  Fpend  the  lifetimes  of  two 
men  in  drilling,  with  the  flexible  shout  of  a 
wild  plantain  aud  sand  and  water,  the  bores 
of  their  tubes  of  rock  crysfaL  Oaadlea 
were  fitted  on  in  a  rude  way  and  secured  by 
wrapping  with  sinew,  which  shnmk  and 
hound  them  tightly ;  or,  with  the  aid  of  gtun. 
The  fashioning  of  arrow  heada  was  a  rery 
delicate  end  curious  work,  requiting  skillful 
manipulation,  and  was  performed  with  stoix 
hammers  or  chisel-points  of  dcer-hom  or 
wood. 

BelfltTi — Tlic  new  eiploslve,  bellile,  wmt 
recently  subjected  in  England  to  some  very 
satisfactory  tests  of  its  safety  and  power. 
Letting  a  great  weight  fall  U|ioa  cariridgea 
cnmiHjiied  of  lt>  ihry  were  simply  orvsba 
into  a  bard  nwea.  Ont  when  the  crushed  < 
tri!  ,  V  ;,  Ibytneui 

a  f  10  davekipfldi 

Agnlu,  isheti  piun- 1  in  llii>  lir«  of  a  smitVa 
fot^,  It  was  Tolatllizcd.  The  effcft  of  e»» 
ploding  a  tlirec-ounco  cartridge  on  the  Ud 
uf  a  caae  oontainini;  lH'llii«  wn«  siniply  ta 
polvctixe  the  woodun  case  and  nattttw  the 
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ooatents.  Comparttire  cxpcrimcntfl  abowcd 
ihat,  when  bcllit«  was  confined,  the  encrpy 
developed  un  dciuDiiiion  wu  equal  to  ibiU 
dynamite ;  but  that  when  uncnnfined, 
clliCe  Rpparcntly  diil  leva  work.  In  niine- 
bUsting  bcllitu  was  proved  capable  of  doing 
the  work  of  three  or  four  times  its  weight  of 
gnnpowder,  witlioat  the  fumes  that  riM  when 
dyoamito  or  gunpowder  is  UBcd. 

Diitrlbitln  of  BoUfcri.— Of  the  litiU- 
animals  claasified  as  Ro(ifrr<r,  the  most  Epc- 
have  been  found  is  Great  Britain — not 
ainl;  becau-'e  they  are  more  abundant  or 
,ried  in  England  than  elsewhere,  bMt  be- 
use  they  have  been  more  uidustriously 
iked  for,  and  more  foimd  ibtre.  In  late 
'earsi,  two  and  a  half  times  as  many  species 
.Te  bvcu  added  to  the  Urilish  liata  as  to 
of  all  other  (.'oimirie.^  put  together. 
There  are  curiosities  in  the  distribution  of 
ihwe  AuimaU.  Twenty-four  out  of  the  re- 
corded Kpcciea  in  Australia  are  also  liritlsb; 
and  of  the  rcmainiDg  Bpedcs,  one  has  a 
habitat  in  the  Cnited  Statea.  The  same 
ibenomcna  occur,  though  on  a  reduced  scale, 
the  Uiiiicd  States,  Jamaica,  and  Ceylun. 
question  arises,  How  could  theM  minute 
which  are  inhabitants  of  lakes, 
ids,  ditches,  and  seashore  pooU,  contrive 
spread  themselves  orer  the  whole  earth  Y 
A  species  wliieli  is  known  only  in  a  small 
duck-pond  in  England  has  also  been  foimd 
Sydney.  Another  species  ha.s  been  found 
•Imost  simultaneously  at  Sydney  and  in  On- 
tario. These  creatures, "  to  whom  a  yard  of 
is  as  impasasble  a  barritr  as  a 
ouaand  miles  of  ocean,"  could  only  bare 
icbed  distant  countries  in  the  egg;  this 
do  by  the  hardy  ephippial  egg.  These 
fall  to  the  bottom  of  the  water  in  shaU 
poola,  or  are  attached  to  the  confcrroid 
wtb  on  the  stones.  The  pool  dries  up,  is 
apt  by  the  nind.s,  and  the  eggs  are  lifted 
and  carried  away.  There  is  hardly  any 
limit  to  the  di:itanccs  to  nhicb  they  may  be 
thus  token  and  yet  keep  vitaL  Then,  as  Dr. 
('.  T.  Hitdaon  shows  in  his  paper  on  thici  sulv 
ject,  "  the  t<gga,  of  courw,  must  often  fall 
unsuitable  places,  and  be  carried  past 
table  ones,  and  this  accounts  for  t]ic 
ippcnrance  uf  TMiJ'rra  in  Fome 
(J  pond?,  and  for  the  frequent 
di^Appuiutment  of  the  naturalists  who  visit 


niob  ipotB.  To  this  a&rial  caniago  of  the 
eggs  is  also  due  the  perplexing  fact  that 
when  any  rarv  Jioli/era  h  fouud  in  one  spot, 
it  is  frequently  found  at  the  same  time  in 
closely  neighboring  ponds  and  ditches,  even 
in  such  an  unlikely  hole  n^  the  print  of  a 
cow's  foot  filled  with  min,  but  not  ai  all  in 
more  promising  place,  at  some  distance  off  " 
They  may  also  be  distributed  by  water-birds 
and  dogM.  The  animals  themselves  arc  very 
hardy  against  heat  and  dryness.  The  I'htla- 
dinada,  when  time  is  given  them  to  don 
their  protective  coats,  can  bear  a  heat  gradu.  i 
oily  odmncing  to  20O'  Folir.,  or  a  fifty  days'  i 
exposure  to  a  dryness  produced  over  sul- 
phuric acid  in  the  receiver  of  an  air-pump. 

The  City  tf  the  (al-Goddw.— M.  Edou- 
ard  Naville  recently  gave  before  the  Victoria 
Institute  an  account  of  his  important  dis- 
coveries at  Bubostis,  one  of  the  ancient  great 
cities  of  the  Delta  of  Egypt,  and  the  princi- 
pal scat  of  the  worship  of  the  cat^goddess, 
Tosht.  The  speaker  s&id,  at  the  beginning 
of  his  lecture,  that  it  was  remarkable  thai 
while  one  of  the  latest  writers  on  the  East 
had  referred  lo  the  failure  of  the  prophecies 
of  EzekicI  regarding  the  cities  of  Egypt,  be 
hod  himself  found  in  the  same  propbeciec 
the  light  by  which  he  was  guided  in  his 
search,  Buba^tis  was  found  to  have  been  • 
city  of  much  more  historical  importance  tfaaa 
had  generally  been  supposed,  the  recovered 
monuments  bearing  dales  all  the  way  down 
from  the  fourth  (or  Pyramid  -  builders')  to 
the  thirtieth,  or  la.<<t  Ef^ptian,  dynasty.  The 
most  conspicuous  relics  were  of  the  fourth, 
sixth,  twelfth,  shepherds',  nineteenth,  and 
twcnty-secoud  dynasties.  Some  vei7  inter- 
esting relics  of  the  shcpheni-kingsi,  hitherto 
rare  except  at  Tanls,  were  found ;  and  from 
the  beauty  of  their  statues,  and  other  evi- 
denccs,  the  author  conehid<'H  that  lliey  most 
hare  been  •  highly  cultivated  people,  end 
have  come  probably  from  Ursopotamia. 
Dr.  Virchow  considered  that  their  monuments 
represented  Turanians,  and  Prof.  Flower 
tliat  they  represented  people  of  a  Turanian 
or  Mongolian  type.  But  that  did  not  mean 
that  the  population  itsolf  was  Turanian. 
Their  worship,  and  Ungiingo  were  of  a,  Sho- 
milic  type,  but  the  statues  of  their  kiugs 
showed  that  they  were  not  Shcmitcs.  M. 
Naviilo  remarked :  "  It  was  then  what  it  stiU 
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is  now ;  and  I  brllerc  thit  th«  ooit<]uest  of 
Kgjpt  by  the  OyksoB  u  not  uuUke  what 
tiuuld  happea  lU  ibe  present  day  If  the 
popuktioo  of  lli^upoUmia  overran  tbe  val- 
ley of  die  Nile:  you  would  have  maESOB,  in 
great  majority  of  Slieniilic  race,  «pcaking  a 
SboiDitio  Luugiingc,  and  having  a  Shemitic 
religion,  but  imiJer  the  cotninaiid  of  Turk», 
who  arc  not  Shctriltce,  but  Turonijins."  M. 
Naville  rvgarda  the  8ucoesaiv«  ducoveries 
that  Imvc  been  made  in  the  Delta  aa  making 
the  Bible-»tory  more  conipreben.-iblein  tK»no 
points,  and  as  showing  that  tbe  diatnnccs  were 
Dioch  shorter  than  vtua  generally  thought. 
*'I  Consider  it  important,  for  lustanoe,  to 
have  cstabllfilied  that  Buba«li>i  was  a  very 
large  city,  and  a  favorite  report  of  the  king 
and  bta  family.  It  ia  qiiito  po^isible  that,  at 
the  time  wbea  tlu;  events  preocdiug  the  Ex- 
odus look  place,  the  king  wita  at  liuUielis, 
and  not  at  Tanis,  a»  ha»  been  generally  bc- 
Ueved." 

CaopMltiea  af  Landoa  Fo^s< — Studio  of 
London  foga  by  various  observers  «how  tliat 
during  tbe  winter  the  air  of  tbe  metropolis  has 
an  unusually  large  amount  of  carbonic  add 
in  \i.  ThuK,  Dr,  W.  J.  Rui^sell  found  <iu  one 
day,  a  few  years  ago,  that  it  contained  ninre 
than  three  and  a  half  times  the  average 
amount.  This  is  derived,  to  a  large  extent, 
from  respiration,  and  more  from  coal-burn- 
ing;  and  "it  is  almost  luilispwtablc  that  the 
latter  prodiii^e?  tlie  well-known  block  fogs 
and  yellow  fojM."  Tlie  relntivc  thickness  and 
density  of  llic  air  of  dilTcrent  parts  of  London 
have  been  investigated  by  Mr.  W.  0.  Iwalfies, 
who  took  a  station  on  Primrose  Qill  and  ob- 
served the  Ti>ibility,  on  different  days,  of 
prominent  ubjeota  at  known  distances  in  dif- 
ferent directions.  TIicb*  observations  showed 
plainly  that  tbe  amount  of  fo;;  wad  kri^ly 
gorerBed  by  the  density  o(  the  population 
•tid  tlie  fro<]noney  of  fiuiorir'x.  a  Himilar 
oonvlusion  is  drawn  from  the  number  of 
houra  iu  the  daytime  on  which  artificial  light 
WOA  usi-d.  Iloiiierton  bad  twico  a»  many 
Itour*  of  durknMx  as  any  other  dtutriot  rt<f>- 
raaent^d  in  the  tables,  and  it  ha*  a  very 
largo  nomlTer  of  factories  in  its  neighbor 
bood.  Of  other  towns  in  which  tlio  Inquiry 
Va<  ;  '    t<'cils  iiulfcrctl  moil  from  dark- 

Be:  ,   fur  the  oauie  reasun ;  while 

Mancticittfr  U  said  to  bare  Ixca  onasuaily 
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free  of  late  years  from  datk  fogs,  pmbUily 
because  many  mills  have  nuivcd  out.  Tbo 
ordinary  white  fug  has  alwi  been  rvduoed  by 
tbe  draining  of  muniEM  lands  ncir  the  <jty. 
A  conception  of  the  cost  of  L<indun  foga 
may  be  gained  from  tlic  fact  that  during 
nine  dnya  of  toy:  iu  November,  188?,  the 
public  paid  n  sJn-^le  cine  of  the  Several  com- 
piinied  four  hundred  and  ninety  puundu,  or 
twenty-four  hundred  and  fifty  dolloia,  an 
hour  for  aitificiol  light. 

Geological  niKtory  of  T«n«w8t«ao  Park. 
— Tlie  geological  history  of  Yellowstone  K»- 
tionul  Park  has  been  traced  by  Mr.  Arnold 
Hague  in  an  address  before  the  American 
Institute  of  Mining  Enpneere.  Througbotit 
Tertiary  time  the  liistory  wa«  charaoteriied  by 
great  volcanic  activity.  \Yiiliin  very  recant 
times  there  is  no  evidence  of  any  oooeidsi* 
able  outburst ;  indeed,  the  region  may  be 
eontidcred  Ions  since  extinct.  The  volcsnio 
rocks  present  a  wide  range  in  chemical 
mineral  compofdtion  and  physical  atru 
but  may  all  be  cln<>8ed  in  the  groups,  follow- 
ing one  onotlier  In  tbe  order  named— ^nde- 
sitea,  rhyotitits,  and  basalts.  Since  the  elose 
ut  the  Ice  period  no  gcolugicol  events  nf  any 
momi^nt  have  bruui^bt  about  any  chnnp?*  In 
the  physical  hL^tory  of  the  region  other  than 
those  produced  by  the  direct  action  of  steam 
and  ihenunl  waters,  Indications  of  fresh 
lava-flows  within  historical  tlmwi  are  wholly 
wantinc;.  All  our  obnen-atiuns  point  in  one 
direction,  and  lead  to  the  tiieory  titat  the 
(muse  of  the  Uh^h  temperature  of  the  waters 
of  tbe  geysers  and  hot  springs  niust  bo 
found  in  the  rocks  below,  and  that  the  otU 
gin  of  the  beat  is  in  eomc  way  associated 
with  the  Miurce  of  volcanic  ogt^ncy.  Uut  U 
does  not  follow  that  the  wntcre  llietnselvca 
are  derived  from  any  deep-seated  nource; 
on  the  contrnrv,  investigation  tcDd»  to  show 
that  Iho  waters  bi-ought  up  by  the  «pring8  are 
mainly  surface-waleni  wLicti  lian:  percolated 
downward  a  tuStclcnt  distuticf  to  bo  heated 
by  large  volumes  of  atcacn  a*cen<ljn;  through 
fistnres  and  vents  from  much  greater  dcpiha. 
The  csiBtcnce  of  such  currents  of  ateam  asd 
hot  water  is  atti^trd  by  the  deeoropositions 
Ihpy  bare  effactcd  npnn  the  rocks,  wbleit 
"have  prooet'ded  on  a  p"  '■  "; 

and  the;  have  IcH  an  i  'OB 

upon  tbe  surface  ul  tlie  couotrj.    'i' 
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of  t]i«  *ge  of  th«  present  gevser*  by  ob«enra. 
tlon  of  the  rate  nf  deposit  of  ^ntcr  indicates 
%.  great  nnticiiiity  for  thcni— over  twenty-five 
Ihouaand  years  for  "Old  Faithful."  Our 
scvumte  knowledgo  of  ihiTni  only  began  in 
1871.  The  number  of  geysers,  hot  springs, 
iDud-pot«i,  and  paiut-pots  scattered  over  the 
park  tixcecda  thirty-five  hundred,  and  the 
tdditioo  of  the  fumarolcs  and  »o1fataras 
would  make  the  whole  number  of  actual 
Tenta  double  that. 

nond-BnIIdrra  ud  Iidlans. — "Some 
Popular  Errorii  in  regard  to  MoundBuilders 
aud  Indians"  arc  reviewed  by  Mr.  Gerard 
Fowke,  in  the  "Ohio  Arcbttological  and  Uis- 
torical  Quarterly."  The  hi;;h  cirilization 
ancribed  to  the  mound-builders  is  denied, 
because  they  have  left  do  evidence  that  they 
oould  uw  stoDe-dressiag  tools,  could  carry 
emrth  only  in  buketa  or  skina,  and  have 
left  no  Indications  of  having  possessod  a 
written  language  or  domestic  animals,  etc 
Acainst  the  assumption  thai  they  poasesaed 
a  great  population,  it  is  ehown  that  wlille 
the  construction  of  all  their  works  in  Ohio 
did  not  rcfiuirc  an  amount  of  labor  equal  (o 
that  used  in  the  excavaiioa  of  certain  mod- 
em works,  there  is  nothing  in  the  way  of 
their  havinp;  had  an  indcGnito  time  in  which 
to  perfonu  it.  While  "  there  is  aufiiuient 
aooamcy  in  some  ca»es  to  make  one  wonder 
that  the  builders  could  hare  done  as  well  as 
thnv  did,  so  evidence  appears  of  any  'cal- 
Ciilaailon '  beyond  the  mere  sighting  and 
measurrng  {M)8sib!o  to  any  one."  The  sup- 
posed evidences  of  the  great  antiquity  of 
the  mounds  and  of  the  extensive  commerce 
of  lite  buildem  are  assumed  to  be  insuffi- 
denl  or  falUcious;  minor  errors,  concern- 
ing the  distance  from  which  the  earth  u<;pd 
in  building  the  mounds  had  to  bo  broucht, 
coni-citiing  the  size  of  the  bnilJon",  the 
S0Qndne»3  and  other  peculiarities  of  their 
teeth,  and  the  supposed  artistic  eicellencc  of 
their  work,  are  corrected ;  and  the  qucstiotu 
whether  thiTC  is  anything  In  tlieir  work  that 
the  Indiana  could  not  have  executed,  and 
whetlior  the  Indians  had  knowledge  of  them, 
are  Likon  up.  Traditions  exist  anKin<.r  the 
Indinnx  of  Micfaino  and  Wisronxin  nf  tribe? 
who  built  mounds,  and  of  definite  occa>ion8 
when  mounds  were  built.  A  certain  tribe 
wcr«  called  by  tba  Sloox  Uronnd-llouae  In- 


dians, because  they  lived  iik  honses  eoTared 
with  earth.  The  cbtvnicles  of  Dc  Sato'a  es- 
pedition  describe  the  houses  of  the  ('faorokecs 
as  being  built  upon  mound.i,  and  the  French 
give  a  similar  description  of  tlie  house  of  the 
king  of  the  Natchez.  Certain  earthworks  in 
western  Now  York,  Ohio,  and  I'ennBylvaoia 
are  conceded  to  have  been  built  by  the  Iro- 
quois and  adjacent  triboK,  The  Indians  of  the 
Ohio  Valley  may  have  been  ignorant  of  the 
subject,  because  they  were  a  comparatively 
recent  arrival.  It  is  objected  that  the  In- 
dians could  not  have  built  the  mounds,  bo- 
oaose  the  builders  must  liavc  been  a  Bottled 
and  agricultural  people,  while  the  Indiana 
lire  by  huntis);  and  fishing.  But  it  is  a  his- 
torical fact  that,  before  they  were  disturbed 
by  the  whit«a,  the  Indians  also  were  ogricult- 
urists,  raised  good  crops,  and  stored  their 
grain,  so  that  they  were  able  to  supply  the 
expeditions  that  came  among  them.  We 
can  not  judge  of  what  they  wore  from  what 
they  are,  after  having  been  ruined  by  their 
contests  with  the  whites  and  their  vices, 
The  race  that  pi-oduoed  a  Logan,  a  Com 
Planter,  a  Red  Jacket,  a  Tccinn^ch,  and 
other  men  of  like  gcniui>,  might  also  have 
developed  men  competent  to  conslmet  all 
the  works  that  now  puzzle  uo.  Some  of  Mr. 
Fowko's  assertions  are  traversed  and  shown 
to  be  erroneous  in  the  "  American  Aniiqua- 
Han,"  which,  while  it  admits  that  the  Indiana 
built  mounds,  holds  that  there  were  other 
end  more  extensive  mound-builders  befoi* 
them. 

Expcriaents  In  Cerainallon. — A  sctfe? 

of  testings  of  the  influeueos  of  ccrluin  condi- 
tions on  the  sprouting  of  seeds,  deecribeil  in 
a  bulletin  of  the  cxpcrinicnt  station  at  Cor- 
nell University,  iudiontoa  that  vnriations  of 
temperature  are  an  important  f.ictjir  in  the 
matter,  and  that  a  constant  temiH'ratnre 
gives  quicker  results  thitn  an  ordinarily  vari- 
able one  of  which  that  is  the  mean.  The 
mean  employed  in  most  of  the  ciperiments 
was  74';  but  there  is  probably  a  tolerably 
well-defined  best  temperature  for  each  ep^ 
des  of  plant,  the  limit  of  which  b  nst  cloiw- 
ly  determined  for  mont  garden  seeds.  Soak* 
ing  the  seed*  Ar>n  not  appear  to  influents 
the  total  amount  of  sfiroiitin; ;  nur  docs  ii 
seem  to  hasten  the  sprnuiiuc,  if  the  planting- 
time  is  reckoned  from  the  moment  of  patting 
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aiiiiigw  i^raadaip  ansltr  oceofi'td  is  the 
teHMMDiond  Mtdii  Tb«  latitnd*  ia  vlidb 
■Mdt  wa  powB  iitB7  lUftcTBiiiie  tliar  bci»«- 
wUf  Id  pcfini&stla^^dtoftiitfs-^rawtt  iwit 
•Horimt  to  genoliuM  wan  qoddy  tbm 
toodHira-grovB.  More  tfan  ooc  tot  is  need- 
ad  to  to  dedihw  rcapeeliap  any  ampfe  of 
wad*.  TlHtfv  Mppaar,  (ram  the  t«stiap  re- 
ported, to  ba  ao  pcraicioai  tdaleerstion  of 
ipudaa  aeMli  la  tUi  country,  and  no  bnrtfn} 
kopntiiica. 

Taplaou — Th«  nutnihot,  or  tapioca  plant, 
iru  orijpnally  a  native  of  tropjcil  Soalh 
'-'  Hrn,    but    li    now    largely    caltivated 

iiuut  all  Lruplcal  coantricai  It  ia  a 
(mull,  nhnibbjr  plant,  ffrowlng  from  four  to 
cl{[ht  fc«t  blf;li ;  and  bccomr*  aullable  for 
atdi  In  from  aiitcn  to  (vl^htcen  inontlis  after 
the  yuuni;  plnnt/i  arc  cdtablmbed.  Desidca 
the  wc-ll-kii(i«n  nholntomc  food,  the  root 
alwiiiiiU  In  n  iK'nilinr  polnonouii  juice,  which 
ia  Diilil  to  br  atmlngniia  to  hyilrocyaniu  acid ; 
bill  thia  iiiib:«tAiiiM)  bcini;  rolatllc  anil  ca«ily 
deatroycd  by  fermentation,  no  difBcnlty  is 
nuit  In  pnviirinn  tho  fiwl.product  free  from 
It.  Tbii  pulp  obtained  from  llio  roota  \i 
waahud  In  cold  water,  after  which,  upon 
reatlug,  tlio  «tnrcb  aubaldei.  The  water  ig 
Ihm  drawn  off  and  tlii!  utarch  ia  henled, 
wlirn  piiarl  Inpiiira  I*  olitnim'd,  In  prcpur- 
itm  Ihn  rnKMvn  ni»itl,  Ihu  rootii  baring  bpcn 
IKvpnrod,  arc  bakril  on  an  Iron  plate.  Thus 
ptrvparotl,  iho  im>al  awolN  o<jn»ldorably  in 
Water  or  In-fitli,  and  Is  colled  tcrraqve. 
If,  liutt-ai!  o(  drying  the  united  pulp,  it  ia 
•f '  iijion  abot  Iron  pl*t«<,  llic  »larph  and 

'",   by  inlxliui  lof^otbcr,  cnnnoliilata 

f  form  a  bUrult,  called  casaara 

K»  a  vrrT  important  and  nntri> 
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«laa,iick«»ata  k^  aari  right 
tooai  at  ito  «i4aa  lan,  atih  a  I 
lalBwr  ik^   to  a  W|^  ol  tavanr-ftv 
tonAad  Ml  tkb^  Chi,  aa4  a  toM4  tote  < 
■Mrff  Iml  kad  land  Ike  i 
ami  nra  part  «(  Aa  itfaad  eoi 

bat  pwbably  Cirtamiii.  The 
arj  ■■rtila,  or  lytkaitSs,  Tariea  frea  6Ta  to 
ftf leea  tmn.  ia  iWcftaaM  at  iba  itawiiea  of 
Sc  Kiaai^  aad  aaBBB  in  a  bed  of  M*n^ 
gi^aed  «Uto  naiUa  with  Maudi-bladK 
vdaa.  The  eeaiaa  laaiblf  beeenea  darii  ta| ] 
oolor  near  tiia  lydiaitia,  both  abon  and  1 
low  it,  and  thns  the  Uyeeof  atataarj  nutfbic^ 
is  distinctly  marlied  off.  Tbe  dark  eelar  ia 
doe  to  traees  of  binoxide  of  tnaflganeae  aad 
BMcnetie  oxide  of  iron.  The  rodu  are  noeh  \ 
diattubcd  ani!  folded,  and  utu-n  dip  at  lilgib 
angles.  Tbe  ancients  arcnUed  the  inarbla 
lying  near  the  axis  of  eleration,  wblcb  iraa 
of  inferior  qnality  to  the  other  partSk  A 
Greek  company,  formed  a  few  years  ago  M 
work  the  quarries,  attacked  the  rock  hat% 
where  it  could  be  got  at  leant  expense,  and  | 
Fo  discredited  the  marble  in  the  market  thai '; 
it  went  down,  after  one  hundred  and  Sixty 
tboQMind  poonde  bad  been  spent  in  pettlnj; 
the  quarry  ready.  Tliere  i»  a  good  deal  of 
excellent  colored  marble  on  the  Uland,  but, 
not  havine  been  Qscd  by  tbe  andent  UriKki, 
is  not  touch  known. 

A  aasslfratlsB  of  Inreadiarlei.— Dr.  J. 
A.  Fowler,  of  Philadelphia,  lias  made  a 
cloMlBcation  of  more  than  twenty  differca* 
kinda  of  iacendiaries,  or  motivoii  to  incoii> 
dinrJMni,  The;  are — I,  the  incendiary  fivlicT* 
bolder;  2,  the  incndiary  for  gain  or  advaa* 
tiif;e  other  than  in<iuninco ;  8,  the  rcvengcfnl 
Incendiary;  4,  llic  dir^chA.rgcd  harul ;  &,  i(i« 
maliciuuB  ecrront;  6,  the  rioter;  7,  Iba 
tramp ;  8,  tbe  thief  (for  concealment  of 
theft);  9,  the  lliief  (for  opportunity  for 
Uiefl);  in,  llie  niiirdfn<r  (for  c-tt-  -'-  •• 
of  crime);  11,  the  inrrndiary  ft" 
11,  tho  mi*chicn>us  small  boy  (or  gi  i  ,  i.\ 
the  eaniriTar  for  Incendiary  rewan! :  14,  Iba 
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catxUai7  fSreaicii;  18,  the  don't-oore  bonflrc- 
kiiiillar;  Itt,  tlie  don't-CAra  pyrolMhoic  ex- 
ploder; 20,  lh(!  don't  care  inauufiiccutvr  of 
anaafo  kerosene,  etc.;  21,  thu  "  pyromn- 
nioc."  I'hc  last  four  can  not  be  coutddercd 
^g»l  inceniliarioa,  "but  they  briug  the  tres- 
pass ao  near  the  crime  that  tbcy  ran  be  ad- 
mitted Into  the  ini>ururicc  oatologae  of  ia- 
oondiaries  u  practically  aucb.'^ 

Tfet  CMdttlon  of  Dmp-Sm  Life.— It  is 

Hggwted  by  Mr.  A.  B.  Hunt,  in  "  Nature," 
ih&t  the  depth  of  the  horizon  above  which 
deep-aoa  fiah  do  not  rise,  is  controlled  rather 
\sj  the  matter  of  wave-motion  than  of  the 
penetration  of  light.  It  is  doubtful  if  sua- 
Ilghc  «fer  peuetrateii  to  the  depth  of  a  hun- 
dred fntboniB,  which  Giintbcr  has  indicated  as 
king  the  brginuing  of  decp-sca  life;  but 
I  depth  bus  been  indicated  by  Mr.  Hunt 
a»  the  extr«m»  depth  to  which  wave-action 
feaohes.  This  view  is  fortified  by  the  fact 
that,  though  the  dccp-eca  forms  do  not  usu- 
ally ascend  above  the  hundred-fathom  line, 
the  ihaliow-water  forma  go  far  below  it ; 
>ad  there  Is  no  reason  why  tbcy  should  not 
do  ao;  for,  although  a  form  unfitted  to  with- 
stand wav(M:urreDtd  can  not  face  them,  there 
lii  nothing  to  prevent  a  flat  fish,  fuUy^quippcd 
as  to  this  condition,  from  passing  at  will 
from  the  disturbed  to  the  tranquil  horizon, 
and  returning. 

The  Distorf  %l  the  Doetrloe  of  Arus* 
slnatloB. — The  hiiitory  of  tba  doctrine  of  po- 
litical asHssination  or  lynumicide  has  been 
elucidated  by  a  writer  in  tlio  "  Edinburgh  Ko- 
vicw."  It  prevailed  among  the  ancients,  as 
is  illudtmted  in  the  utoriea  of  Brutus  and  of 
Barmodiug  and  Aritstogiton,  Its  great  apolo- 
gists have  been  the  Jesuits,  but  it  is  much 
older  in  its  Christian  form  tlian  the  Jesuit 
order.  At  the  beginning  of  the  fifteeolh  cent- 
ury, not  to  ffo  further  bock,  a  Fraueisean  fri- 
ar, Jean  Petit,  who  was  Professor  of  Tlicol- 
ogy  at  Paris,  undertook  lo  justify  the  mur- 
der uf  the  Dake  of  Orleans,  on  the  plea 
thai  "  it  is  lawful,  by  natural  and  divine  Uw, 
for  every  subject  to  kill  or  cause  to  b« 
killed  a  traitorous  and  disloyal  tyrant."  Ills 
toachiiig  was  denounced  by  Gerson  and  eon- 
dxmned  by  the  Council  of  Constance.  The 
decree  of  the  council  was,  however,  rejected 
by  ODo  author  liocausc  it  was  not  sanctioned 


by  the  Pope ;  while  others  soaght  to  arade 
its  force  by  making  a  distinetSon  between  a 
tyrant  in  lUulo,  or  a  usurper,  and  a  tynint 
in  reffimine,  who  is  a  lawful  sovereign  but 
has  abused  his  trust.  The  decree  could  not, 
these  writers  alleged,  apply  to  the  tyrant  in 
lituto,  because  a  usurper  baa  no  subjects, 
ifariana,  iu  his  famous  work  "Do  Rego  et 
Regis  Institutione,"  published  in  1099,  ie. 
fined  as  tyrants  all  sovereigns,  legitimate  or 
not,  who  forfeit  their  rights  by  governing 
for  their  own  selfish  interests,  not  for  the 
good  of  their  people ;  and  held  that  such 
unjust  rulers  became  the  enemies  of  the  hu- 
man race,  and  might  lawfully  be  slain  by 
their  subjects,  lie  argued  that  the  sovetv 
eigik  power  is  always  dependent  on  popular 
consent,  and  that  a  tyrant  is  worse  than  a 
ferocious  wild  beast.  When  there  existed 
a  public  assembly  in  the  country,  it  should 
meet  and  pronounce  sentence  first,  bnt,  whcr« 
no  such  resource  was  available,  any  person 
who  had  tho  courage  might  lawfully  make 
himself  the  interpreter  of  the  popular  will. 
But  the  use  of  poison  was  forbidden  by  tli« 
oommoD  sense  of  mankind.  The  doctrine 
is,  however,  a  moat  mischievous  one,  which 
is  easily  made  to  work  both  wayx. 

Ertlitlm  aid  DiMate.— Dr.  R.  0.  Bo- 
des, in  a  paper  on  "  Heredity  and  Disease," 
advises  tlie  application  of  tbc  principles  of 
evolution  to  pathological  studies.  "  A  vague, 
uncritical  sort  of  belief  in  the  transmission 
of  disease  tendencies,"  he  says,  "  has  ob- 
tained among  general  practitioners  for  a  long 
time.  Few  have  dared  to  allow  themselves 
to  speculate  upon  the  possibility  of  this 
chain  of  tendencies  stretching  back  into  the 
world  of  animated  nature  below  us.  No  one 
has  a  due  conception  of  the  vast  magtiitude 
of  tiie  possibilities  involv<-d  in  so  darin;;  a 
speculation.  Is  there  any  reason  for  belic'V- 
in;  that  a  largo  number  of  weaknesses  and 
disease  tendencies  of  the  human  family  ore 
part  of  this  great  system  that  makes  us  ap- 
pear as  If  we  had  descended  from  quad- 
rupeds? What  barm  can  it  do  for  us  to 
work  on  this  assumption  for  a  while,  and  sm 
whether  or  not  it  will  prove  as  fruitful  to 
tho  pnlhologist  as  it  hiis  boen  lo  tho  boti*. 
nist,  zoologist,  and  phT(<iologi8t  i "  In 
similar  vein  Dr.  Wi'sluy  Mills  regnnls 
varioiu  (orots  of  disease  as  eo  many  i 
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by  Ibe  dct«rionitjon  of  faia  Ugher  &calti«, 
of  rercrsion  tovrnrd  the  lower  forms  from 
wliicti  man  la  derived.  Tbiu,  tbe  dying  ba- 
nian aiihjuct  sink*  faoctionnlly  lower  and 
lower  in  the  ^^oalo  of  nninial  Uf<.  In  deep 
it  will  be  aeco,  if  we  coniudcr  the  nervous 
system,  that  ilie  parts  pcculiitr  to  niAii,  or 
most  iicTeIo|iod  in  mao,  ore  the  ones  that 
for  tlie  tiaie  bein;;  are  u  good  as  wmihllatcd. 
Similar  tendencies  toward  a  sinking  to  equal> 
Ity  wlih  lower  forma  may  be  observed  in 
hypnotism, 0oninaiobulisin,  andaUied  phenom- 
ena. It  is  seen,  on  b  lower  Icrcl,  in  liiborua- 
tlon,  when  oeruin  normally  very  active  ani- 
Diftla  return  to  a  oonditioa  like  that  present 
in  cold-blooded  aDimalg.  In  porolysb,  the 
gnxcT  the  affliction  tlic  lower  in  the  scale 
must  wc  seek  to  find  an  animal  comparable 
lo  man  in  thnt  condition.  Views  in  harmony 
with  those  of  Prof.  Milia  were  pablisfaod  by 
Or.  Hilner  FothergUL 

The  Ofllte  of  Iron  In  the  Bl««d.— Iron 
eslrta  in  the  blood  in  the  red  corpiteclcii,  and 
gives  Ihcm  color  and  the  power  of  abaorbing 
'  fUQ*.    The  fact  that  peroxide  of  iron  is  one 
L  of  the  readiest  absorbents  of  gases,  and  part« 
with  thora   as   readily  on  exposure  in  thin 
layers  to  tho  air.  eo  that  it  can  be  used  over 
imd  over  again  for  that  work,  gircs  a  clew 
to  Its  dpecial  function  in  the  red  corpuscles 
of  t]w  blood.     It  enables  them  readily  to  ab- 
sorb oxygen  aa  they  pass  along  the  oinuto 
blood-veiixel!!  of  the  lungs,  and  to  carry  it  to 
«ll  parts  of  the  body,  where  they  part  with 
rtt  as  it  is  demanded.     It  is  supposed,  aUii, 
I  to  take  up  carbonic  ncM  tn  exchange  for  the 
^oxygen  it  yw\Ai  up,  and   lo  convey  to  the 
]un»«  that  iiortion  of  thin  subftaaoe  which  is 
I  Aopired     If  this  be  it»  double  foaetion,  It  Is 
I-  importance  of  which  can  hardly  b« 
for  It  Is,  In  offi'ct,  to  he  the 
V«liii^1i<  u>  «1l  parts  of  the  orpnnisra  of  that 
which  make*  them  vital,  while  it  bJm  rr- 
mores  thtt  w«st«  of  their  life,  which  would 
oUisrwiss  etog  their  activity.    The  cbomical 
disn)^  In  (ho  life  of  plants  are  effected  by 
meaiu  of  the  iron  which  i«  contained  In  the 
hohloirophyl  bv  prooe«ses  that  differ  in  partlo> 
olaii  lit  on  the  »aine  absorp- 

tion I  ••fn>Ti'l<".     Thus  "it  i* 

ast  I  '-xin  should 

)>«  tl>  i\  and  vegck 

table  Li/o  for  the  sMimilation  of  th<  air  sniv 


stanccB  required  for  tlidr  eri«teDC«;  Sfod 
that  at  the  same  tim«  it  should  be  iDtimai*- 
ly  connected  with  the  production  of  ihv  dis> 
tinctivc  color  of  the  blood  and  of  the  foliage 
of  phutts." 

Irti  KallwajT'Tles.  —  Iron  alecpsra  or 
cross-ties  have  been  in  use  for  many  yoars 
on  the  railroads  of  India,  and  have  prorcd 
as  free  from  liability  to  accident  us  wooiicn 
ties.  The  Cast  India  Railroad  has  mor«  than 
one  thousand  miles  laid  with  them,  and  is 
adding  to  tlie  length  every  year.  It  ma 
the  fastest  and  heaviest  trains  on  the  |h 
insula,  and  has  enjoyed  an  almost  prorvr 
ial  immunity  from  aooidcnts.  The  "  bov 
sleeper"  appears  to  be  the  standard  ty 
although  it  was  onoe  eondsraued.  It  lie 
more  steadily  and  is  less  liablo  lo  borixontal 
displacement  than  any  wooden  sleeper.  It, 
however,  makes  the  track  too  rigid,  and  is  not 
suitable  (or  high  speed,  and  is  likely  to  be 
discontinued  again.  A  tie  called  th«  **  O  and 
O  sleeper  "  gives  a  more  elastic  track,  and  is 
more  conveniently  packed  than  the  hollow 
sleepers. 


NOTES. 

Tjtk  Board  of  Directors  of  the  Zoological 
Society  of  Philadelphia  assorts  in  it*  last 
report  that  the  collection  has  at  no  prevt. 
ous  time  been  so  well  aliic  to  (ill  its  p<u1_ 
among  the  educational  ijistitutions  of 
city  as  at  present  It  contnin*  n  mifflcic 
variety  of  specimen?  (  •  '  cnnivo 

idea  of  the  four  cIbsji.  .<<iina 

of  the  Urgcr  p - ■U 

represented.    1 

and  contains  a  i 

in  captivity,  aa  welt  &)■  i\x  *\»xw»iu»  ul 

iBurs.     The  coUcctiou  ol  parrole  is  al«< ' 

thy  of  B|)eci»l  attentian,    Arniiiii- 

been  made  for  securing  art  exi' 

tlun  of  North  Amurlcan   forms  »■   ■■I'^noil' 

and  amphibians. 

\  '    ~ •    ■ "    -iio 

Prr,' 

K.  W„,.,  ..,  .„. 

laiusf/airt,  v 

represent  the  ti  I 

as  would  exist  in  tiio   objr»ical  ttniiii 

there  TiPvcr    b<v«n    nnT   invrtition*.   iXMit 


111-^1 1  iiTiiini  ii  II 1 1' 

of  man  ha*  leer 
the  tegulatton,  ■. 
oral  Bgoodaa." 
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Tins  studies  of  Sir  J.  William    DavMn 

rui  till    Fo/iili'  mil   r';il:pojoil.*  POclcs  o£  tho  At- 

>  b:tTt;  leJ  tiiiu  to  a.  coa- 
.  "--lis  from  the  Lawren- 

tiiia  la  tliti  Tj'tjA,  a  uoaiiauutis  panilleliam  ex- 
bu  on  the  two  sides  of  tho  Atlautic,  id  miu- 
«ral  cbarsclcr  and  order  of  Biiocession  of 
•qaooua  Uvpo»ita ;  in  the  occorrciiue  of  grcni 
,,...^....,t^  of  elcviition,  depression, 
i;orn«|Kjndin^  timo^  ;  in  the 
■  kinds  of  igneous  roclM  in 
in  wiih  like  menib«ra  of  the  otiuc- 
l;  ia  the  order  of  iotroduction  and 
oxtlnctlon  of  nniinals  and  pUnt^ ;  and  in  the 
Apccirtc  t<tcDtity  of  aniinaU  and  planta  in  cor- 
raqioudlng  fonnatioiis. 

Pnor.  Williamson  has  reported,  in  the 
British   Association,  '  rome  spcci- 

tnens  nf  the  fruiun<;  ititet  of  tbo 

r—i  " -ircs,  which  li- l.I  as  demon- 

■  \*  opinion  Chat  lbe:iu  plants  were 

rtn  cryptogams. 

Tni  experiment  of  amalgamatins;  tho  In- 
dians with  the  surrounding  popuUtiun  in 
Outadaiuul  inducing  them  to  adopt  a  sctiled 
life  has  been  ino^t  snccea^ftil  in  Unt:irio,  and 
in  all  eases  the  tribal  show  an  increase  in 
Dumt)«ri.  There  are  I'2-t,S>>9  Indians  in  the 
UoniiiiioD,  of  wliom  37, DM  are  in  British 
Colutublu;  26, Son  in  Miuiitiiba  anil  the  Norlh- 
Kggt.'t.,  T.r.iiMry,  17,70  )  in  Ontario,  12,-163 
<|ilQr:  I  in  Ath:il)isci,  7,000  in  the 

U  it,  i,Ot(i  in  Eastern  Rupert's 

Land,  -1,000  ou  the  arctic  coiaLs,  3,US  in 
Nora  Sootia,  20,333  in  ih>3  Peace  River  dis- 
trict, 1,5M  in  Naw  Brunswick,  1,(X>0  in  the 
interior  of  Labraior,  ami  3i9  in  Prince  Ed- 
WArd  Island.  The  Indian  pchould  arc  at- 
by  6,127  youth  and  iprU,  one  half  of 
'ibm  being  in  Munliuba  and  tho  Xotthwedt- 
em  Territory. 

BxTBRiiiis.VTS  by  Mr.  J.  D.  Francis,  of  the 
American  SJoctcty  of  Civil  Engineers,  show 
that  under  a  pressure  of  seventy  -  seven 
pijundi)  per  square  inch,  more  than  scTcn- 
tcon  jrallon»  "f  vinUr  per  *<^uarc  fool  of  sur- 
face will  pi  '  'i  sixteen  inches  of  ce- 
ment in  t  hours.  Thick  brick, 
work  laid  ;u  --.  <.s..k  permitted  a  copious 
percolation  of  water  under  pressure^ 

"  Li  SiTVRs  "  h:is  a  comtnondatorr  no- 
tice of  the  rli^pl.iy  of  Ameriorin  precious 
stone*  that  has  been  arrnngcd  by  Mr,  George 
F.  Iiunx,  of  this  city.  It  includes  splendid 
apcciiuens  of  native  crystalli/<"d  pild  from 
California;  diamonds;  "  incnmnarnble"  ru- 
bios,  inrliidiiiT  nno  qiiilc  cxi.-pr>tir>n»l  in  color 
and   r  '  ■•      ■••."'• 

phi: 
pcil 

arjlij: 

•idi  .  I 

mens  •  .    i  •   <  ii  .i  i  which   tiir. 

quoi-i.-  t:  ■  :\     ■':,  raensof  pT- 

rii"   .1    iritc,  nialoicuito,  »a4  Jiwbcrare  alio 


Da.  ALntrDO  da  Ltrr,  of  Rio  Janeiro,  be. 
lieres  that  the  climate  of  Brazil  is  degener- 
ating to  Europeans,  ea[>cciall7  to  persons 
from  the  north.  lie  has  noticed  that  Bra- 
zilians in  general  are  more  pallid,  and  are 
IciiS  vigorous  and  energetic,  than  persons 
coming  from  lomperatc  and  cold  climat 
The  degeneration  of  the  Portuguese 
may  also  be  noted  in  Rio  de  Janeiro.  At 
auBuniic  condition,  caused  by  nmlarioufc  inQu- 
enccs,  is  ojinraon  among  them,  and,  while  it 
does  not  kill  by  itself,  weakens  the  hold  on 
life  and  greatly  increases  the  infant  mortol- 
ty.  The  children  of  Portuguese  and  ItaU 
ions  do  not  seem  to  fare  so  badly  as  tho 
children  of  parents  coming  from  more  north* 
cm  oountrics. 

AcoottDiNO  to  Dr.  Macgowan,  it  is  be. 
Ueved  in  India,  China,  and  IndoCbina  that  a 
cobra  that  escspw  an  attack  from  a  man  will 
crentually  revenue  it,^elf  upon  its  assailant, 
whatever  be  may  do  or  wherever  he  may  go. 
The  Chinese  believe,  too,  thot  the  killer  of  a 
cobra  will  be  haunted  ofterward  by  its  spirit, 
hence  the  snakes  are  shunned  rather  than 
attacked.  Among  ilie  stories  by  which  this 
superstition  is  enforced,  is  one  of  a  snake- 
spirit  which,  entering  into  poase^iion  of  the 
slayer  of  tho  reptile,  used  its  voice  to  uu 
him  until  he  was  relieved  by  death,  Sturil 
arc  a1i!0  ^vcn  of  the  gratitude  of  snAk( 
The  recently  established  native  newspapers 
of  China  are  full  of  accounts  of  popular 
superstitions,  prodigies,  talcs,  monstrosilios, 
etc,  illustrating  the  folk-lore  of  tho  country. 

"  TnK  Lascet"  observes  that  it  has  been 
frequently  remarked  that  genius  and  inxan- 
ity  ar«  sometimra  combined  in  the  same  p«r- 
son  or  in  closely  connected  members  of  the 
same  family;  but  it  is  not  easy  to  trace  the 
connection  between  ihcie  mental  conditions 
and  the  sinful  or  criminal  acts  that  are  apt 
to  bo  committed  by  persona  so  organized. 
Tho  medical  profession  recognizes  forms  of 
affection  or  moral  iniianity  in  which  the  ca- 
pacity to  govern  the  emotions  is  in  abeyance. 
A  marked  feature  of  this  phase  of  mental 
disease  is  the  abience  of  delusions;  and 
from  that  fact  conflict  often  arisea  between 
the  medical  and  Iczal  aspects  when  the  ques- 
tion of  criminality  has  to  bo  taken  into  coo. 
sidcratioo. 

Prof.  STEESSTRtir  has  given  an  aconunl,  to 
the  SoienllSc  Ajciety  of  <.'openliu;nn,  of  the 
results  of  his  ciamination  of  n  gnat  mum- 
moth  deposit  at  Pre<)raosl,  in  Moravia.  Dr. 
Wnnkel  and  Prof.  Maschica  believe  chat  tho 
were  killed  by  man  and  brought  to 
i'ot  to  be  eaten.     Prof,  Steenstrup 

;,.  ;,.^ ..   ,  ii,,i  1 1,,,,. ,.-."-..  i>i  'i...  ..1-..-.  r,t  ll...rn. 
selves,  n  h 

man  had  ■  "g 

his  poMlioii,  hu  hn*  to  ■<  mne  of 

the  bones  being  split,  for  i  :  marks 

of  fire,  and  for  decorative  iiats  having  been 
•cnttched  upoa  tbem. 
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DtscpFsiNG  ihc  relation  of  occupatiqna 
and  trades  to  public  huith,  Dr.  John  T.  .M- 
ridgc  ncmarki  thai  erroneous  conclusions 
may  be  drawn  by  overlooking  factors  which, 
tlinugli  potent,  are  not  prominent  to  view. 
TbriB,  ail  D  genemJ  rul(.>,  ll^ht  occupationa, 
in  good  Bciciiil  credit,  will  attract  a  large  ra- 
tio of  weak  livi-a,  pronounced  incapable  of 
aulivo  lubor.  Sui:h  on  occupation  is  that  of 
ulerk ;  and  we  must  not  lay  too  mucb  Btres» 
on  tt4  uuhealthfulneas  ust  being  a  acdontnry 
calling,  wbcu,  in  truth,  it  is  lar^tdy  filled 
with  persons  already  of  aickly  habit.  Dr. 
Alii '  '  ''  e.^  that  inbalation  of  dust  is  a 
nil'  cau!*«   of  di^caiic,  and   that 

tho-t  ..,.,.:. ions  in  which  much  dust  is 
stirred  are  iutriosically  the  most  unhealtby. 

I-i  proriilin^  for  the  watcr-aupply  and 
the  di»poMl  of  the  BcwaRC  of  the  city  of 
Toroiu..  rruluccrs  have  to  deal  with  the 
pri  ifl  presented  by  the  ncccaaity 

01  <r  waloc  from  and  returning  the 

acw;Lgi:  lu  Uic  fiuuic  body — Lake  Untario. 
The  wat«r  intake  ia  now  lhrou};h  a  crib  fixed 
•t  about  two  thou.oand  fe«l  from  the  outer 
shore  of  the  Uland  that  licB  in  front  of  the 
harbor.  Messrs.  Rudulp  llcring  and  Sam- 
uel W.  Gray,  who  were  inTitcd  to  study  the 
aulijuct  and  report  upon  it,  have  reached  the 
conclusion  that  "  for  many  years  to  come  no 
obji-ction  can  arise  and  no  pollution  will  be 
olMcn-ed,  if  the  sewage  outfall  is  placed  as 
ptopO!<ed,  pix  and  one  half  tnllcs  from  the 
present  water  intake." 

Th«  British  Association  CommSttoc  on  the 
circulation  of  the  undcr^rround  water:;  of  the 
kingdom,  etc,,  reports  that  eincc  it  was  ap- 
pciiiiipil  uiiiri.  en  years  ajro,  the  recognition 
of  ' '  as  affording  onicicnt  supplies 

of  >  irom  organic  impurity  at  rela- 

tiTcIy  lictlti  cost  tias  made  |rrrat  progress. 
The  publication  of  the  results  already  ob- 
tained htt*  been  greatly  ■'■  '  '  '  by  en- 
gineers and  coutrattors,  :i  'd  anil 

supported  recummandati<j:.-    Lr-eup- 

pWvf  frutn  underground  sourcoi.  As  titso 
giHja  on,  large  numbers  of  borings  arc  utnn- 
•lly  nia<io ;  and  numerous  pruvincial  socie- 
ties are  giving  attention  to  the  Dubjed  and 
publishing  results. 

Ma.  J.  A.  Lopiww,  of  Newcastle,  showed 
in  th?  t^Hcfxh  Association  that  prat  ill>cr  can 
furnish  a  suitable  material  for  tlte  maim- 
factufc  of  brown  paper,  wmpppns  and  mill- 
boanlM,  It  Is  not,  however,  available  (or 
wliite  paper, 

A  urraoD  of  making  bottles  bv  machinery 
w«s  described  bv  Mr.  H  "  '"  ■  :■•  "  • 
Brhish  AModation.    Th. 


Mr.  ('  -■—  ■ 
on  cru^  II. 

ouib.     li       -  i      ,  u  a 

class  of  cruHiaccans  ooUvct^d  by  the  t'Lal- 
lengcr  Expedition  ;  "f  a  cntalfrRtif  of  rtTtnin 
eruatacoAriA  in  the  1 '-  (ii;<. 

lory  of  British  >•''  " ; 

and  of  a  work  on  (bo  i  uuuiio^  oi  inutal 
Carles." 

Pnor  GsoRGE  fl.  Cook,  of  '  I'oi- 

lege,   and   State  Geologiiil  ol  r, 

died  at  New  Brunswick,  in  tliuu  .  i;ii.,  -^t(>. 
tcmber  22d,  in  the  eevfrity-tbird  year  of  bis 
age.  lie  was  born  nl  11. umver.  N.  J.;  luw 
came  a  civil  engineer  in  1  out  the 

lineof  tbcCatskill  andf.'ii  :;>iUroad; 

was  graduat*d  from  Troy  rul)Ucbuic  Insti- 
tute in  1839;  was  mndc  senior  pr(>f^^t*or  In 
that  institution  in  1H4(I;  becnr-  i'-  '  --or 
of  iluthfmnlies  and  Natural    <  in 

Albrtny  Academy  in  184:i;  Vi  he 

Academy  in  1868;  Professor  nr 

and  Natural  Philosophy  in   !;  i  jc 

in  1852;  Assistant  Geol"  ;y 

in  tho  next  year,  and  Stii  li, 

when  1  1  '  of 

the  St a:  o- 

ly  contu . .    .    .:rU 

culture ;  became  Director  of  ih  'b- 

er  Service;  visited  Euroii*   ilv  uti 

scientific  errands ;  and  was  aaiiuualiiU  with 
many  public  enterprises. 

Paor.  Lio  Lc^QtrERErx,  the  eminent  bota- 
nist and  paleontologist,  died  si  ffilumbus, 
Oliio,  October  2eth,  in  the  cigl I !  i  ar 

of  his  age.     He  was  a  native  r:  ■■■•\, 

was  a  friend  of  Gnyot  and  Apu-Mr,  nun  vuinc 
to  the  United  States  in  isie.  lie  was  the 
author  of  nearly  fifty  scieuliric  works;  and 
in  his  special  field  of  study  he  raukrrd  with 
Oswald  Ilcer.  A  sketch  of  his  life  and 
works,  arcompanied  by  a  portniit  nnd  a  list 
of  liis  writings,  was  published  in  "  The  Popa. 
lar  Science  Monthly  "  for  April,  JBb7. 

Dr.  Jam?*  Piusf-m-r  .Tnrtp,  F.  R.  S.,tb« 

discoverer  of  the  r  i   nf 

heat,  died  at  Sale,  i  «i, 

Oi-'tnlier  lltb.      lie  '-■i    «  ni-fwer 

in  Snlford,  and  wn  I M.     His  first 

l^np)  I'itiMl  i,  .„   tri  Mpr,  y.io  vnm  rnado 

Kl'  >    ft 

pM       '  ■■■>«. 

Ui*  givul  iliacovuiy  uan  uiudc  after  patii>Qt, 
ind<«jn'niU"nt  invo«li?»tiiin  and  expi^rimMitj 
wii  t«<l 
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THE  FUTURE  SITUS  OF  THE  COTTON  MANUFACTURE 
OF  THE  UNITED  STATES.* 

Bt  EDWABD  ATKINSON,  LL.  D.,  Ph.D. 

I  have  been  asked  to  treat  two  Bubjects :  1.  Is  the  present  num- 
ber or  the  recent  increase  of  cotton-spindles  in  the  United 
States  actually  or  relatively  in  excess  of  the  requirements  of  the 
population  ? 

2,  Is  the  South  likely  to  become  a  formidable  competitor  with 
New  England  in  the  cotton  manufacture  ? 

I  submit  the  facts  from  which  I  have  made  my  own  deiiuc- 
tions,  and  from  which  each  one  maj'  draw  his  <^>wii  fon elusions 
according  to  his  own  judgment. 

When  dealing  wnth  the  first  branch  of  the  subject,  as  all 
are  well  aware,  we  must  qualify  any  conclusion  based  on  the 
actual  number  of  spindles  by  making  allowance  for  higher  speed 
and  greater  product  per  spindle  in  recent  years ;  hence  larger  rela- 
tive product.  On  the  other  hand,  we  must  qualify  the  data  of  the 
spindles  by  the  consideration  that  the  average  number  of  yam 
spun  at  the  present  time  is  much  finer  than  it  was  twenty  years 
ago ;  hence  a  less  proportionate  product  per  spindle. 

Again,  we  must  qualify  our  deductions  derived  from  the  actual 
number  of  spindles,  after  having  made  allowances  for  high  speed 
and  fine  numbers,  which  may  perhaps  be  held  to  balance  each 
other,  by  taking  into  consideration  the  very  rapid  increase  in  both 
national  wealth  and  general  welfare  in  recent  years;  hence  a 
greater  consumption  of  cotton  fabrics  per  capita.  This  increase 
in  purchasing  power  and  this  choice  of  better  and  more  expensive 
fabrics  are  very  noticeable  in  the  Southern  States,  and  especially 

*  A  paper  pr«p«red  for  the  Neir  Eo^laad  CqIIod  UaDufacturera'  Auociation,  tnd  pre> 
•entcd  tt  Ihcir  mectin?,  Octotior  80,  188'i. 
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so  in  respect  to  the  colored  population  on  Sundays  and  holidays. 
After  balancing  higher  speed  against  the  finer  number,  this  lasl 
element  of  greater  power  to  purchase  would  lead  us  to  assumi*,  or 
to  expect  to  find,  a  steady  but  moderate  increase  in  the  ratio  of 
spindles  to  population :  when  I  give  the  facts,  I  think  many  will 
bo  somewhat  surprised  at  the  justification  which  the  figures  will 
give  of  this  hypothesis. 

In  treating  the  conditions  of  the  South  I  date  my  comput.it icins 
from  the  year  1870.  This  was  the  year  in  which  the  worst  effects 
of  the  war  had  been  in  part  overcome.  In  1870  our  Southern 
friends  made  a  fair  beginning,  on  which  they  continued  in  rather 
slow  and  even  measure  in  their  progress  until  about  1880,  when 
at  last  the  new  industries  of  the  new  South  began  to  make  prog- 
ress with  leaps  and  bounds  ;  the  greatest  impetus  being  imputed 
to  the  Atlanta  Cotton  Exhibition  by  the  Southerners  themselves. 
It  seems  as  if  the  display  in  this  exhibition  had  shown  to  them- 
selves, even  for  the  first  time,  the  wealth  of  minerals,  of  timber, 
and  of  other  resources  which  proved  to  them  that  cotton  was  very 
far  from  being  king  even  of  its  own  land. 

There  is  another  very  important  factor  which  enters  into  this 
consideration  to  which  no  attention  has  been  given  in  any  treatise 
upon  Southern  manufactures  that  I  have  yet  seen,  namely,  the 
great  number  of  people  in  the  Southern  States  who  were  clad  in 
homespun  or  in  hand-woven  fabrics,  both  before  the  war  and 
throughout  the  period  of  reconstruction  down  to  1870. 

The  moment  attention  is  called  to  this  element  in  the  ques- 
tion, all  will  doubtless  admit  that  a  change  from  homespun  to 
factory-made  goods,  whatever  its  measure  may  have  been,  was  the 
equivalent  of  so  much  add(><l  population  and  so  much  increased 
demand  for  the  products  of  the  cotton-factories.  Conversely,  in 
any  computation  of  the  ratio  of  spindles  to  population  at  different 
dates,  a  deduction  must  be  made  in  1860  and  1870  for  those  who 
were  at  these  respective  dates  clothed  in  hand-made  fabrics.  Per- 
haps it  may  be  said,  and  perhaps  it  may  rightly  lie  said,  that  if  an 
allowance  must  be  made  according  to  each  man's  judgment  for  all 
these  variable  elements  of  the  problem,  what  dej)endence  can  bo 
put  upon  the  final  figures  ?  Each  one  may  answer  his  own  qut.'«- 
tion  or  doubt  in  his  own  way.  I  shall  only  give  what  appear  to 
be  the  facts,  and  I  wUl  say,  as  I  have  so  ofton  said  before,  that 
all  statistics,  unless  qualified  by  sound  judgment,  are  mere  rub- 
bish, not  worth  the  compilation.  I  think  many  may  b<'  some- 
what surprised,  however,  by  tlio  aiiDiircnt  ofrtuintv  nf  tlio  rule 
presented- 

I  have  '    •  'tided  with  a  large  number  or  my  r>iu  b<iuthern 

friends  in  i  .  ■  ■  ■  the  homespun  consumption  of  former  times. 
1  omit  Texas  from  among  the  Southern  States,  for  the  reason  th«( 
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it  has  always  been  more  like  a  Western  State ;  that  it  never  had 
any  considerable  number  of  cotton-spindles  within  its  borders, 
and  that  its  people  were  never  clad  in  band-made  fabrics  to  any 
considerable  extent.  I  include  under  the  name  of  Southern  States 
Alabama,  Arkansas,  Florida,  Georgia,  Kentucky,  Louisiana,  Mis- 
sissippi, North  Carolina,  South  Carolina,  Teimessee,  and  Virginia, 
including  West  Virginia. 

In  1800  the  population  of  these  specific  States  numbered  9,650,- 
000;  in  1870,  10,432,0(30;  in  1880,  13,605,000;  and  at  the  present 
time  their  population,  without  question,  exceeds  17,000,000. 

From  the  best  information  which  I  can  obtain,  and  iu  the  boat 
judgment  of  old  planters,  dealers,  and  manufacturers,  nearly  the 
whole  population  of  the  middle  or  mountain  section  of  these  States, 
two  to  three  millions  in  number — a  very  large  portion  of  the  col- 
ored people  on  the  plantations,  probably  two  or  three  millions 
more  out  of  four  millions — and  a  very  considerable  part  of  the 
population  of  country  districts  aside  from  these  two  classes,  were 
clad  in  homespun  or  hand  -  woven  fabrics  prior  to  18»jO.  The 
average  of  the  estimates  which  I  have  received  would  put  more 
than  one  half,  or  about  five  millions  of  the  population  in  18G0,  of 
these  Southern  States  into  this  class. 

Iu  1870  very  moderate  progress  had  been  made  in  displacing 
hand-made  fabrics  with  the  products  of  Southern  factories,  but 
the  more  prosperous  people  were  consuming  more  Northern  goods 
of  finer  quality.  The  average  judgment  of  my  correspondents 
indicates  that  in  1870  at  least  forty  per  cent  of  the  p<jpulation 
were  clad  in  hand-spun  or  hand-woven  fabrics.  I  estimate  it  at 
one  third,  numbering  three  and  a  half  millions,  in  my  succeeding 
computa,tions. 

At  the  Atlanta  Exposition  Mr.  F.  E.  Clark,  of  the  Pemberton 
Mill,  and  myself,  computed  the  product  of  two  hand  carders,  two 
spinsters,  and  one  hand-loom  weaver,  who  were  working  on  thirty- 
two-inch  Osnaburgs,  about  thirty-six  picks  to  the  inch,  at  eight 
yards  a  day  of  ten  hours.  Five  operatives  iu  the  Pemberton 
could  have  turned  out  eight  hundred  yards  of  the  same  fabric  in 
the  same  number  of  hours. 

In  my  computation  of  the  ratio  of  spindles  to  population  I  de- 
duct 4,800,000  in  1860 ;  3,500,000  in  1870 :  in  1880  I  make  no  deduc- 
tion for  hand-work,  for  the  reason  that  the  art  was  then  nearly  a 
lost  art.  A  few  home  spinners  and  weavers  may  still  be  found 
only  in  the  heart  of  the  mountains  of  Kentucky  and  North  Caro- 
lina. On  this  basis  the  cotton-spindles  of  1800,  numbering  5,'i35,- 
787,  bore  the  ratio  of  one  spindle  to  each  of  5'03  of  the  remaining 
population  ;  1870.  spindles  7,132,416,  one  spindle  to  4'92  of  the  re- 
maining population ;  1880,  spindles  10,053,435,  one  spindle  to  471 
of  the  total  population ;  18Si),  September  Ist,  spindles  estimated 
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by  the  "  Financial  Clironicle,"  14,175,000,  one  spindle  to  4-62  of  the 
probable  population,  now  computed  at  sixty-four  millions. 

Our  exports  have  varied,  but  not  enough  to  affect  the  average 
materially.  They  are  a  little  more  in  value  now  than  they  were 
in  l«<;u,  but  not  so  much  in  ratio  to  product.  These  facts  appear 
to  sustain  the  theory  that  the  increased  purchasing  power  of  the 
popuhition  will  sustain  a  small  relative  increase  in  spindles  per 
capita. 

Now,  any  one  can  form  his  own  judgment  as  to  whether 
or  not  the  spindles  are  in  excess  of  our  present  population-  In 
view  of  the  greater  variety  of  uses  to  which  cotton  fabrics 
are  now  put,  in  view  of  the  greater  purchasing  power,  in  view 
of  the  very  low  prices  of  cotton  fabrics,  and  in  view  of  the  ex- 
travagant habits  of  the  people,  my  own  judgment  is  that  the 
spindlcis  are  not  in  excess  of  the  population ;  on  an  even  balance 
we  may  of  course  be  subject  to  an  overstock  of  special  goods,  such 
as  affects  some  classes,  especially  export  goods  at  the  present  time. 
In  the  long  run  I  think  that  we  are  more  likely  to  require  a  ratio 
of  one  spindle  to  four  than  to  go  back  to  the  ratio  of  one  to  five 
persons.  We  now  gain  in  population  nearly  or  quite  two  millions 
in  a  year.  The  average  of  the  next  ten  years  may  be  two  mill- 
ion two  hundred  thousand  each  year.  On  the  basis  of  two 
millions  which  is  substantially  the  present  rate,  if  we  require  one 
spindle  to  each  five  of  the  population,  we  must  add  four  hundred 
thousand  new  spindles  every  year  to  our  present  number ;  at  one 
to  four  and  a  half,  four  hundred  and  forty-four  thousand ;  at  one 
to  four,  five  hundred  thousand,  besides  providing  for  the  increas- 
ing wants  of  the  existing  population.  It  would  then  appear  that 
we  may  require  five  million  new  spindles  in  addition  to  our  present 
number  during  the  next  ten  years,  to  meet  the  increased  liorae 
consumption  of  cotton  fabrics,  no  consideration  being  given  to  any 
increase  in  exports.  Please  do  not  exaggerate  the  importance  of 
this  forecast,  and  don't  be  in  a  hurry  to  double  your  investments. 

Five  htiiulrc'd  thousand  spindles  a  year  will  only  cost  sixty  to 
eighty  million  dollara,  varying  according  to  the  number  of  yam. 
Now,  all  life  and  progress  consist  in  a  conversion  of  force.  We 
convert  the  food,  the  fuel,  and  the  clothing  which  we  consume — 

1.  To  su.staining  life. 

'i.  To  an  increase  of  capital. 

We  may,  therefore,  take  any  single  element  of  our  food  as  a 
standard  by  which  to  measure  the  relative  increase  of  on  '    \\ 

into  which  it  may  be  in  part  converted.    My  favorite  st;i  ts 

the  tgg  standard  I    Agassiz  went  to  the  egg  to  find  the  unit  of  life^ 
I  go  to  the  egg  to  find  the  relative  standard  of  ]       '     '  ^  '  f 

savings.    Dant  crow  very  much  over  your  own  1  y 

bo  only  a  Bantam.    If  each  adult  of  the  present  population  con* 


THE  FUTiriiE  OF  OUR   COTTON  MANUFACTURE,  agj 

Bumes  hens'  eggs  at  the  rate  of  consumption  in  your  own  factory 
boarding-houses,  the  hen-yards  of  the  country  now  supply  about 
one  hundred  and  twenty-five  million  dollars'  worth  of  eggs  a  year, 
and  by  exchange  and  conversion  into  capital  this  sum  would  suffice 
to  build  all  these  cotton-factories  and  to  supply  the  working  capi- 
tal as  well,  year  by  year. 

Again,  in  two  years  only  out  of  this  ten  ensuing,  as  much  capi- 
tal will  be  expended  in  the  construction  of  new  railroads  in  this 
country  as  tlie  whole  five  million  spindles  which  we  may  need  in 
ten  years  will  cost. 

Or,  again,  if  we  assign  only  five  hundred  dollars  to  the  con- 
struction of  a  dwelling-place  to  each  five  persons  comprised  in  this 
increase  of  population,  the  capital  which  will  be  needed  to  house 
them  will  come  to  two  hundred  and  twenty-five  million  dollars  a 
year,  or  J2, 250,000,000  in  all. 

So  the  world  wags  on,  always  within  one  year  of  starvation, 
within  two  years  or  so  of  being  naked,  and  within  a  few  years  of 
being  houseless  and  homeless,  except  for  the  work  which  we  must 
do  to  8ux>ply  the  products  which  we  must  exchange  with  each 
other — eggs  for  cottons  and  cottons  for  eggs,  etc. 

This  may  be  a  pleasant  prospect  for  our  machine-shops.  They 
will  also  have  a  good  deal  of  work  to  do  in  substituting  new 
spindles  for  old,  and  perhaps  new  looms  for  old,  if  the  double- 
faced,  fast-running,  vertical  loom  does  the  work  which  is  expected 
of  it.  How  soon  will  your  present  noisy,  cumbrous,  and  unscien- 
tific loom  be  invented  out  of  existence  ?  When  will  it  be  dis- 
placed by  a  smooth-running,  circular  loom  ?  How  about  your 
carding-engine.s,  your  drawing  and  your  combing  machines?  Are 
we  to  go  on  importing  them  ?  Yes,  until  the  taxes  are  taken  from 
the  metals  and  from  the  other  crude  materials  which  are  needed 
to  make  them.  Iron  has  cost  you  for  ten  years  previous  to  the 
present  year  (1889)  ten  dollars  per  ton  on  the  common  grades, 
and  steel  fifteen  to  tweuty-five  dollars  per  ton  more  than  the 
same  materials  cost  the  machinists  of  Great  Britain ;  thus  enhanc- 
ing the  cost  of  your  capital,  and  placing  you  at  a  disadvantage  in 
competition  with  the  manufacturers  of  Great  Britain,  Germauy, 
Belgium,  Switzerland,  and  almost  all  the  other  manufacturing 
countries  in  which  such  materials  are  free  from  taxes.  The  lower 
the  prices  of  metal  the  greater  this  disparity, 

I  think  we  shall  not  even  secure  our  home  market,  much  less 
extend  our  foreign  sale,  so  long  as  the  prices  of  crude  materials 
are  kept  by  taxation  far  above  those  of  our  competitors.  If, 
however,  there  should  be  a  change  in  the  policy  of  the  country, 
to  which  all  events  appear  to  be  tending,  and  to  which  the  advo- 
cates of  both  sides  of  the  tariff  question  appear  to  be  moving,  and 
it  should  be  decided  that  the  crude  materials,  commonly  called 
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"  raw  materials,"  and  the  partly  manufactured  products  which 
are  necessary  in  the  processes  of  domestic  industry,  should  be  im- 
ported free  of  tax,  I  think  there  could  then  be  very  little  doubt 
that  we  should  not  only  control  our  home  market,  but  also  secxiro 
a  much  larger  share  in  supplying  other  nations  with  cotton 
fabrics  than  we  now  enjoy.  Th©  number  of  our  spindles  might 
then  be  almost  indefinitely  extended ;  and  when  the  prices  of  iron, 
steel,  and  copper  are  the  same  in  this  country  as  they  are  in  Great 
Britain,  making  allowance  for  the  cost  of  transportation,  as  they 
would  be  if  free  of  duty  here,  I  doubt  if  any  carding-engine, 
combing-machine,  or  spinning-machinery,  or  any  other  important 
part  of  the  plant,  excei)t  some  specialties,  could  be  imported  from 
any  other  country. 

The  annual  consumption  of  iron  and  steel  in  this  country  is 
now  thirty-five  to  forty  per  cent  of  the  commercial  or  known  prod- 
uct of  the  world.  It  is  equal  to  the  entire  commercial  product 
of  the  world  in  the  years  1865  and  1866.  It  is  in  excess  of  the 
largest  product  ever  made  by  Great  Britain.  Now,  it  is  upon 
supremacy  in  iron  more  than  anything  else  that  the  control  of 
commerce  rests,  and  I  think  we  shall  soon  hold  it  without  lower- 
ing our  prices  materially,  but  in  consequence  of  rising  prices 
abroad.  The  deposits  of  fine  iron  ore  suitable  for  making  Besse- 
mer steel  are  rapidly  diminishing  in  Great  Britain  in  ratio  to  the 
demand  upon  them.  The  coking  coals,  which  are  necessary  in  the 
work,  are  becoming  more  costly  year  by  year.  As  the  mines  be- 
come deeper  they  become  hotter,  and  the  veins  in  Durham,  the 
chief  source  of  supply,  are  only  two  feet  wide,  and  they  lie  hori- 
zontally, so  that  the  minors  must  work  at  a  great  depth  in  a  very 
heated  atmosphere,  lying  on  their  sides.  As  the  necessary  conse- 
quence, although  the  wages  of  labor  are  much  less,  th©  cost  of 
coke  is  much  higher  than  it  is  in  this  country. 

Great  Britain  now  imports  twenty  per  cent  of  all  her  ores. 
The  chief  supply  of  fine  ore  has  been  in  the  neighborhood  of 
Barcelona,  Spain,  but  that  supply  is  becoming  exhausted.  When 
that  time  comes,  Great  Britain  must  get  her  supply  of  fine  crew 
from  the  south  of  Spain — inside  the  gates  of  Gibraltar — from 
Algiers,  or  from  mines  not  yet  worked  to  any  great  extent,  throe 
hundred  miles  from  the  extreme  northern  end  of  the  Baltic  Sea, 
in  Sweden. 

The  supply  of  workmen  capable  of  operating  iron-furnaces 
and  steel-works  in  Great  Britain  is  also  relatively  small,  so  that 
with  each  advance  in  the  price  of  iron,  an  advance  in  wages  is 
demanded — not  due  to  improvements  in  the  pi'occsses,  but  due 
to  the  relative  scarcity  of  laborers.  On  the  other  hntid,  the  do- 
roand  for  iron  upon  the  furnncos,  both  of  Great  Britain  and  of 
this  country,  which  for  many  years  varied  with  the  activity  or 
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depression  in  the  construction  of  railroads  in  this  country,  is  now 
active.  The  very  rapid  extension  of  railways,  not  only  ajjon  this 
continent  but  upon  other  continents,  has  induced  an  enormous 
demand  for  iron  and  steel  for  other  purposes.  Therefore,  during 
the  last  years,  1888  and  1889,  although  the  construction  of  new 
railways  diminished  from  the  standard  of  1887  by  fifty  to  sixty 
per  cent,  yet  the  demand  for  iron  and  steel  has  gone  on  increasing, 
and  is  now  larger  than  was  ever  known  before. 

Again,  the  new  sources  of  supply  in  this  country  are  rapidly 
furnishing  iron  at  low  prices,  but  at  such  profits  that  the  produc- 
tion increases  very  rapidly  so  as  to  meet  the  increasing  demand. 
In  spite  of  this,  there  are  indications  of  an  insufficient  supply  of 
iron  the  world  over,  from  which,  of  course,  the  present  rising 
prices  have  ensued.  Now,  the  production  of  iron  is  a  matter  of 
relatively  small  consequence,  either  in  the  value  of  the  product  or 
the  number  of  men  employed,  as  compared  with  the  consumption. 
Gauged  by  my  favorite  standard,  even  the  present  large  pro- 
duction of  iron  in  the  United  States  is  only  equal  in  value  to  the 
product  of  hens'  eggs. 

Now,  suppose  for  an  instant  that  under  these  conditions  of  in- 
creasing demand  we  were  to  remove  the  duties.  New  England 
would  at  once  supply  herself  with  ores  and  coal  from  the  vast  and 
easily  worked  deposits  of  Nova  Scotia.  The  New  England  pro- 
duction of  heavy  machinery  would  be  resumed,  and  we  should  no 
longer  send  to  Milwaukee  for  our  heavy  stationary  engines,  but 
should  again  make  them  either  at  South  Boston  or  in  Providence. 
Even  then  it  would  be  doubtful  if  the  supply  of  iron  could  keep 
up  with  the  increasing  demand. 

Then  imagine,  if  you  can,  what  would  be  the  effect  upon  the 
price  of  iron  in  Great  Britain,  if  we  were  to  call  upon  her  only 
for  a  million  tons  extra,  or  only  for  the  increase  which  we  shall 
require  next  year.  That  would  be  a  demand  for  about  twelve  and 
a  half  per  cent  in  addition  to  the  present  product  of  her  iron- 
works, and  even  the  present  product  can  not  be  kept  up  without 
a  great  increase  of  cost.  Witness  the  recent  statements  in  the 
London  "  Economist "  to  that  effect. 

Finally,  let  it  be  assumed  that,  without  any  reduction  in  the 
present  low  price  of  iron  in  this  country,  the  consumers  of  iron 
in  Great  Britain — the  machinists,  the  builders  of  ships,  of  loco- 
motives, the  makers  of  rails,  and  the  like — were  called  upon  to  pay 
as  much  for  their  iron  and  steel  as  our  consumers  of  iron  now 
pay,  what  would  be  the  result  ?  They  have  had  an  advantage 
ranging  from  five  to  ten  dollars  per  ton  of  iron,  and  from  fifteen 
to  thirty  dollars  per  ton  of  steel,  for  many  years,  over  our  machin- 
ists, engine-builders,  and  ship-builders.  Imagine  what  the  con- 
ditions would  bo,  if  you  can,  if  our  relations  were  reversed,  and 
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if  cmde  iron  and  crude  steel  could  be  had  at  lower  prices  in  this 
country  than  in  Europe ;  yet  that  is  what  is  more  likely  to  oc> 
cur  than  anything  else,  and  that  time  would  be  greatly  has'tened 
by  the  instant  removal  of  duties  on  ore  and  coul,  and  perhaps  by 
the  immediate  removal  of  every  duty  on  pig-iron,  although  pru- 
dence might  require  a  period  of  five  years  or  so  to  carry  out  the 
latter  policy  by  aucceasive  reduction. 

I  think  we  have  been  protecting  the  machinists,  engine-builders, 
and  ship-owners  of  Great  Britain,  and  retarding  the  progress  of 
our  own,  by  keeping  up  a  disparity  in  the  price  of  the  materials 
which  form  the  chief  element  of  cost  from  fifty  to  a  hundre<l  per 
cent  higher  in  this  country  than  they  have  been  there.  How  can 
we  expect  to  keep  the  control  of  the  home  market  on  machinery 
when  the  duty  on  the  materials  is  fifty  to  a  hundred  per  cent 
higher  than  on  the  machine  it.self  ?  I  think  it  is  time  this  ques- 
tion was  taken  out  of  politics  and  settled  by  sensible  men  in  a 
sensible  way ;  but  that  may  be  a  visionary  theory,  which  I  may 
not  live  to  see  reduced  to  practice. 

I  speak  of  this  subject  because  it  has  a  most  important  bearing 
upon  the  question  which  has  been  put  to  me.  We  can  readily 
overstock  our  own  market,  which  is  small  compared  with  the  de- 
mand of  the  world.  Glance  at  the  accompanying  pictures  which 
represent  the  present  conditions  of  the  cotton  manufacture  of  the 
great  empire  of  China.  In  No.  1  is  seen  the  cotton  growing ;  in 
No.  2,  the  clearing  from  the  seed  by  snapping  a  bow-string  with 
the  hand,  which  gave  the  name  of  "  bowed  Georgia  "  to  Southern 
cotton  before  Whitney  invented  the  saw  gin ;  No.  3  shows  the 
press;  No.  4  the  spinning-wheel.  No.  6  the  warper,  and  No.  6  the 
hand  loom,  as  they  have  been  in  use  since  prehistoric  times.  In 
one  of  these  pictures  there  is  a  bit  of  evidence  of  manual  dexterity 
which  is  hardly  credible:  one  woman  appears  to  be  spinning 
three  strands  from  three  separate  rovings  on  one  wheel. 

The  latest  and  most  axithentic  computation  of  tlie  population 
of  the  globe  is  fourteen  hundred  millions.  The  manufacturing  or 
machine-using  nations  of  the  world — that  is  to  say,  the  nations 
which  have  to  any  considerable  extent  adopted  the  factory  sj-stem 
of  making  textile  fabrics — consist  mainly  of  the  inlmbitants  of 
this  country,  of  Canada,  of  Great  Britain,  France,  Qf^rmany,  Bel- 
gium, Holland  and  Switzerland,  numbering  in  all  about  two 
hundreii  millions. 

The  only  nation,  and,  in  fact,  perhaps  the  only  country,  which 
makes  cotton  fabrics  to  any  extent  in  excess  of  its  own  consump- 
tion is  England.    Wo  import  more  cotton  fabrics  than  we  py]K>rt> 
but  they  are  chiefly  of  the  finer  kinds,  or  else  they  ar^  m- 

broideries,  and  the  like.    I  am  not  quite  snre,  but  1  lu.....  .hat 

even  France  and  Germany  import  more  cotton  fabrics  than  they 
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exix>rt,  if  tlie  fiiit-  ynnis  are  inchuled  iii  tli«>ir  import,  which  oau 
only  be  made  for  them  iii  Lam-Jishire.  There  are,  as  you  are 
aware,  a  fow  cotttui-factories  in  Russia  aixl  a  few  in  India.  Imt 
their  product  in  ratio  to  thv  consumption  of  tht>  continent  of  Asia 
is  nttt'rly  insignilieant. 

The  jiuniber  of  people  who  iiri-  :ii  mis  nine  clothed  in  hand- 
spun  and  hand- woven  fabrics  is  more  than  double  the  nnmber  of 
those  who  yet  purchase  the  fabrics  which  are  matle  in  our  fai^to- 
ries  or  in  those  of  any  other  nation.  1  made  a  computation  a  few 
years  since,  and  1  think  the  conditii>ns  havti  not  greatly  changed, 
to  this  offt^ct:  that  all  the  «'otton  fabrics  cxjiortod  from  Europo 
and  from  the  United  States  to  China  would  oidy  suffice  to  clothe 
sixty  to  seventy  millions  out  of  a  computed  population  of  four 
hundred  millions — even  at  the  ratio  of  only  two  anfl  a  half  pounds 
of  cotton  to  the  head.  I  consider  that  ratio  incorro<;t,  although  it 
is  commonly  used. 

A  large  part  of  China  in  which  there  is  a  very  dense  ja)pula- 
tion,  ami  to  which  most  of  our  drills  and  sheetings  are  sent,  is  in 
the  same  latitude  as  the  northern  United  States.  It  is  not  as 
cold,  but  yet  it  is  a  cold  country,  and  the  common  people  are  clatl 
wholly  in  cotton  fabrics.  Here  are  one  of  their  coats  and  some 
of  their  other  garments.  You  can  judge  for  yourself  whether  tir 
not  they  consume  more  than  two  and  a  half  pounds  per  head. 
This  coat  alone  weighs  nearly  four  pounds. 

At  five  ixiunds  per  head,  which  is  a  much  more  reasonalde 
estimate,  the  factory-made  fabrics  of  this  country  and  of  Europe 
would  not  suffice  to  clothe  more  than  ten  per  cent  of  the  popula- 
tion of  China.  There  has  Ijeen  an  ill-detined  dread  lest  China 
should  build  cotton-factories  and  then  .should  undertake  to  clothe 
lis  with  the  products  of  the  cheap  labor  of  the  "  heathen 
Chinee." 

Now,  entirely  aside  from  the  fart  that  low-priced  labor  is  not 
cheap  labor,  and  that  high-price<l  labor  is  cheap  because  more 
effective  in  making  goods  at  low  cost,  I  venture  to  ask  if  any  of 
my  readers  ever  bought  «>r  spun  any  Chinese  cotton  ?  I  think 
very  few  of  the  jiri'sent  generation  have  had  any  exj»erieuce  even 
with  Snrats  or  India  cotton.  I  think  those  who  know  even  what 
India  cotton  is  will  not  drett<J  any  serious  competition  from  that, 
and  the  very  few — perliaj)s  I  am  the  only  one  who  ever  l>ought 
any  Chinese  cotton— will  after  that  experience  lay  aside  all  fear  of 
Chinese  competition  in  the  contest  for  supremacy  in  the  cotton 
manufacture.  It  is  the  whitest,  cleanest,  an<l  most  honestly 
packt'«l.  hut  also  the  shortest,  meanest,  and  most  worthless  cotton 
of  whielj  I  ever  attempte<J  to  draw  the  staple  or  to  put  through  a 
factory. 

The  AppaliMjhian  chain,  gathering  the  mtnsturu  from  the  Gulf 
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Stream  an<l  spreading  it  over  the  fertile  cotton-fields  of  the 
Unite<l  States,  has  fixed  our  supremacy  in  cotton  production  and 
jirnbably  in  the  cottun  niannfncturi'  of  the  future,  until  Egypt  is 
intire  fully  redeenu'<l  fnmi  l»;u'l)ansm,or  until  the  lands  bordering 
upon  the  Paraguay  and  Parana  Rivers  in  South  America  are 
more  fully  occupied  by  a  dense  and  industrious  population. 

But  perhaps  the  seat  of  the  cotton  manxifacture  of  the  future 
may  not  be  wholly  where  the  cotton  grows.  Cotton  is  a  sun- 
plant.  It  thrives  best  and  yields  the  largest  product  in  the  hot, 
flry  years  when  the  dryness  does  not  become  a  drought.  The 
very  characteristics  of  climate  which  promote  the  production 
of  the  fiber  are  to  some  extent  inconsistent  both  with  spin- 
ning and  weaving,  which  call  for  a  coo],  moist  atmosphere. 
The  variety  of  Dacca  muslin  so  fine  as  to  have  been  called  the 
"  woven  wind  "  is  spun  and  woven  oidy  in  the  early  mt)rning  by 
weavers  who  sit  upon  the  ground  under  the  trees  where  the  hu- 
midity of  the  air  is  greiitest.  I  believe  they  even  dig  a  hole  in  the 
ground,  in  which  they  sit,  .so  as  to  bring  the  web  in  front  of  them 
close  to  the  ground. 

This  brings  us  to  the  question  of  prime  interest  to  all  of  us. 
Will  that  Southern  cotton  land  also  become  the  principal  site  of 
the  cotton  manufacture  of  the  United  vStjit<.'s  ?  Upon  Wna  ques- 
tion I  will  first  submit  the  facts,  and  I  will  then  give  the  condu- 
Bions  which  I  have  myself  derived  from  them. 

The  nuntber  of  spiuuing  an<l  weaving  nulls  in  the  Southei-n 
Statues  which  1  have  named,  both  before  the  war  and  .sub.sequently 
down  to  1870,  was  not  sufficient  to  be  consideretl  a  factor  of  any 
considerable  importance.  In  1S«0  the  number  of  Southern  spindles 
was  about  five  per  cent  of  the  totiil  number  of  spindles  of  the 
country.  They  were  in  by  far  the  greatest  proportion  devoted  to 
spinning  coarse  yarns  to  be  woven  upon  hand  looms  an<l  con- 
verted into  Osnaburgs  or  into  jeans,  the  latter  mostly  of  the 
so-called  "butternut  variety";  goods  dyed  with  the  Imlternut 
dye,  which  color  gave  the  name  to  the  Confederate  uniforms. 

There  were  a  few  considerable  and  successful  mills  devoted 
to  botli  spinning  and  weaving ;  notably  at  Columbus,  under  the 
able  supervision  of  William  H.  Young  and  John  Hill;  other 
mills  at  Augusta,  the  Graniteville  Mill,  and  a  very  few  others. 

In  lft7<t  the  number  of  Southern  spindles  was  nearly  three 
hundred  atul  twenty-eight  thousand,  gradually  and  slowly  in- 
creasing, down  to  1880,  to  five  hundred  and  forty-two  thousand. 
In  this  period  looms  were  being  added  to  many  of  the  spinning- 
mills,  and  the  change  was  going  on  from  the  homespun  to  the 
fmjtory-nmde  gotMls.  It  is  only  since  1880  that  the  additions  have 
been  made  to  the  spindles  of  the  South  which  have  attracted  so 
much  attentii>n. 
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According  to  the  "  Financial  Clirouicle,"  there  were  in  the 
Southern  States  named,  in  the  cotton  year  1888-'8'J,  two  hundrt'd 
and  lifty-uino  factories,  averaging  a  little  over  five  thousand 
spindles  e.'u?h,  giving  a  total  uuml)L>r  of  one  million  three  hundred 
and  forty-four  thousand  five  hundred  and  seventy-six  spindK-s 
in  operati«)n,  with  thirty-one  thousand  f<iur  hundred  and  thirty- 
five  looms.  The  number  of  yarn  ajjun  was  a  fraction  under  Nn. 
14 — a  gain  in  the  fineness  of  the  yarn,  since  nay  computation  of 
1«8(),  of  one  number  only. 

If  we  deduct  the  few  large  mills,  the  average  of  the  greater 
number  is  about  four  tlumsand  spindles,  ranging  from  one  to  six 
or  seven  thouf^aud.  The  Southern  consumption  of  cotton  had 
increased  from  one  hundred  and  eighty-eight  thousand  seven 
hundred  and  forty-eight  bales  in  1879- '80  to  four  hundred  and 
eighty-six  thousand  six  hundred  and  three  bales  in  the  last  cxitton 
year.  In  addition  to  the  spindles  in  operation,  a  few  have  been 
added,  and  it  is  estimate*!  by  the  *'  Financial  Chronicle"  that,  on 
the  lat  of  September  of  the  present  year,  there  were  one  milliim 
four  hundred  aiid  fifty  tlinusand  spindles  in  the  Southern  States, 
of  which  about  one  million  are  in  the  States  of  North  and  South 
Carolina  and  Georgia.  The  list  given  in  the  Baltimore  **  Manu- 
facturers' Record  "  gives  a  greater  number,  but  many  mills  in  that 
list  are  only  projected.  I  therefore  adhere  to  the  carefully  pre- 
pared statistics  of  the  "'  Financial  Chronicle.'' 

It  is  on  the  Piedmont  plateau  that  you  are  to  look  fur  cdnipeti- 
tion  if  anywhere  in  the  Southern  country.  The  mills  v'iH  Iw 
built  upon  the  foot-hills  of  the  Aiipalachian  chain  ;  in  the  uplands 
rather  than  upon  the  lowlands  of  the  South.  On  the  foregoing 
statement  there  has  therefore  been  a  gain  in  the  twenty  years 
that  have  elapsed  since  1809  in  Southern  spintlh's.  mainly  in  the 
last  ten  years,  of  about  eleven  hundred  thitusand  spindles;  cer- 
tainly very  rapi<l  progress.    But  now  let  us  li:M>k  at  the  other  side. 

The  gain  in  the  poj)ulation  <>f  these  .same  States  since  IHT'U,  on 
the  basis  of  an  estimate  of  our  prt'sent  jiopulation  made  by  the 
Actuary  of  the  Treasury  Department,  has  been  six  million  six 
hundred  thousand.  At  the  ratio  of  five  persons  to  a  spindle  this 
absolute  increase  in  the  population  of  these  same  Southern  States 
has  calletl  for  the  product  of  one  million  three  hundred  and 
twenty  thousand  spindles,  or  two  hundred  and  twenty  tliousand 
in  excess  of  the  .nctual  gain  in  the  Southern  factories.  At  the  ratio 
of  four  and  a  half  persons  to  a  spindle,  which  is  the  present  aver- 
age, the  gain  in  the  population  in  the.se  States  requires  the  prod- 
uct of  fourteen  hundred  and  sixty  thdusitnd  spindles.  In  these 
computations  no  cognizance  is  taken  of  the  displacement  of  home- 
epun  fabrics. 

If  my  coniputation  is  correct,  that  three  and  a  half  miili<tn 
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fMX»pU%  who  wore  clad  down  to  1870  in  lioinpsinin  fabrics,  have 
chHiiK«*d  to  fjietory-niH<l<?  goods,  iu  which  estimate  I  aui  very  much 
niorc  than  sustained  hy  my  corrcHiKinrlpnts,  that  change  calls  fur 
8CVIMI  humlrt'd  thousand  additirmal  spindlos  at  the  ratio  of  one  to 
fivt.',  or  seven  hundred  and  «>ighty  thousand  at  tho  ratio  of  one  to 
four  and  a  half. 

These  statistics,  so  far  as  they  prove  anything,  therefore  prove 
that  while  the  spindles  (»f  the  South  have  gained  eleven  liundreti 
thouKund  since  1S7U,  the  demand  of  the  South  forcottim  fabrics  at 
the  average  of  the  c<^untry  has  increased  in  a  ratio  of  mor«*  than 
double  the  proiiuct  of  their  own  increase  of  spindles  ;  and  1  think 
all  our  observations  tend  to  contirui  these  statistics. 

A  few  sheetings  ajid  drills  have  been  exported  from  the  South- 
ern ructr.)nes  and  a  few  Southern  gcKnls  have  been  sold  in  the  West, 
but  at  the  s«nie  time  there  has  been  a  constantly  increasing 
denianrl  ujmjii  the  North  for  medium  and  tine  goods.  These  South- 
ern gooils  which  Ave  have  heai'd  of  from  our  .salesmen  were  all 
made  in  the  larger  factories,  which  are  well  equipped  with  motlern 
macliinery — many  of  them  Ix-ing  operated  by  men  who  would 
stii-i-fe<l  anywhere— but  they  do  not  yet  constitute  a  rule,  nor  must 
we  forgfit  or  disregard  tho  personal  factor i in  dealing  with  this 
•piestion.  It  is  upon  the  i>orsfmal  factor,  much  more  than  ujton 
proximitj'  to  the  cotton-field,  that  the  success  of  the  Southern 
factory  will  dejiend.  The  advantage  of  position  was  only  mett»- 
ured  at  a  cent  a  pound  four  or  five  years  ago.  The  freight  from 
central  Alabama  t«.»  New  Englanil  is  now  less  than  three  quarters 
of  a  <'ent  a  pouml.  Very  soon  it  will  be  down  to  half  a  cent ;  then 
what  ?  The  greater  part  of  tho  Southern  factones  are.  as  you 
observe,  tr)o  suuill  to  V)e  economically  worketl,  averaging  but  a 
fraction  over  five  thousand  spindles  each.  So  long  as  tliese  small 
fm-tories  are  devoted  to  supplying  Southern  neighborhoods  and 
Southern  communities  with  checks,  plaids,  and  heavy  brown 
cott<ins.  for  which  there  is  always  a  donuuid  in  th»t  s««*tion  greater 
than  any  other,  they  will  succeed  or  fail  jiccurding  to  the  skill  and 
aptitude  of  the  owner  or  manjxger.  It  may  have  Ijeen  observed 
that  within  the  last  few  weeks  tliere  has  been  an  ovei^sbn'k  of 
these  peculiarly  Southern  g<H>ds.  and  an  effort  has  been  made  to 
check  the  jinMluction.  Some  of  the  Southern  sheetings  which 
have  lately  n|)peared  in  Northern  markets  mu.'^t,  1  think,  have 
been  sold  at  less  than  cost. 

I  have  referrwl  to  the  personal  factf»r  a»  the  nuiin  element  iu 
settling  this  qnestion.  In  a  small  factory^  wherever  it  may  bo, 
there  n)ual  be  such  personal  interest  or  individual  ownership  as  to 
secure  the  neci-ssMry  skill  and  judgment  ii  t    :  ,*» 

work,  and  there  must  not  be  a  set  of  stiicki  !• 

moi^ajite  swallow  their  dividouds  and  demand  thnm  witliuut  regard 
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to  the  conditions  of  the  market.  In  the  larger  mills,  ftgpeoially 
when  owned  by  a  corjjoratiijn,  the  establishment  must  bo  of  sufli- 
cient  size  to  command  the  sorWces  of  the  most  competent  men, 
especially  in  tlie  manufacturing  department. 

Does  it  not  follow,  from  all  these  facts  which  I  have  submitted, 
that  the  competition  of  the  Southern  with  the  Northern  factory, 
down  to  this  time,  has  been  more  theoretical  than  practical  ?  Is  it 
not  yet  to  begin,  if  it  is  felt  in  any  considerable  measure  in  respect 
to  the  home  consumption  of  the  East,  the  Middle  States,  and  the 
West,  aside  from  a  very  few  heavy  sheetings  which  have  been 
sold  in  (mr  Northern  markets  ? 

I  must,  therefore,  again  repeat  the  word  of  warning  which  I 
have  80  often  given  to  my  Southern  friends:  Beware  of  the 
isolated  cotton-factory,  and  also  beware  of  the  small  corporation ; 
do  not  proceed  upon  the  idea  that,  because  the  factory  is  near  the 
cotton,  it  possesses  any  great  advantage.  Men  who  In-gin  in  a 
small  way  and  who  grow  up  with  theii*  business,  or  who  have 
learned  it  olsewherej  may  succee<i,  as  many  are  now  succeeding ; 
but  those  who  subscribe  to  the  stoc:k  of  an  isolated  Southern 
cotton-factory  with  the  notion  that  a  cent  a  pound  or  less  advan- 
tage over  the  North  in  the  price  of  cotton  will  assure  success  may 
get  their  experience  at  a  high  price  when  some  other  shrewder 
man  buys  the  mill  at  a  low  price.  In  any  event,  under  present 
conditions,  not  less  than  ten  per  cent  a  year  on  the  cost  of  machin- 
ery should  be  charged  off  to  depreciation.  In  many  mills  which 
I  have  visited,  at  least  that  portion  of  the  machinery  was  going 
into  the  cost  of  the  goods ;  in  some  cases  without  the  knowledge 
of  the  owners. 

Now,  as  to  the  future  center  or  sihiJf  of  the  cotton  nianufiurture. 
If  you  glance  over  the  history  of  nearly  all  the  principal  arts,  yoa 
will  find  that  there  has  been  a  tendency  for  them  to  concentrate 
in  special  sections  of  given  countries  or  states.  Where  and  how 
such  arts  may  originate  may  be  to  a  certain  extent  a  matter  of 
chance:  but,  once  established,  it  seems  as  if  not  only  the  manual 
skill  and  aptitude  but  the  mental  force  of  the  whole  neighborhood 
adjusted  themselves  to  the  special  condition  of  these  p,articular 
arts.  Some  one  man  invents  or  improves  the  machine,  begins  his 
work  in  one  place,  and  makes  money  at  it.  This  attracts  attenti(»n  ; 
others  gather  in  the  neighborhood,  and  presently  that,  pla«'e 
becomes  the  center  of  that  specific  art. 

Go  to  Gloversville,  in  N«'W  York,  away  off  on  the  high  hills 
north  of  the  Mohawk  River:  the  whole  population  makes  gloves 
and  mittens.  The  art  has  existed  there  for  so  long  a  time  that  it 
has  affecte<l  the  htiiguage.  If  you  are  '  *  1  oxit  to  twi,  when 
you  are  offrn-d  sugar  and  cream  the  he  II  aj»k  you  if  you 

"  take  trimmings  with  your  tea." 


Go  to  Troy.  One  man  invented  nearly  all  the  macliineiy  tm 
whk'li  tlie  laiiu<lry-w-ork  is  established,  and  all  the  laundries  are 
called  •'  Tr<»y  laundries."  Tiien,  since  the  laundry  is  the  necessary 
adjunct  of  the  shirt-factory,  Troy  and  its  neighborhottd  have 
become  the  center  of  the  shirt,  collar,  and  cuff  nuiuufactnre.  In 
this  art  the  cutting  and  making  of  the  shirt  have  been  so  jierfectcd 
that  it  costs  less  to  make  the  shirt  tliau  it  does  to  do  the  laundry- 
work  upon  it  and  get  it  ready  for  t;ale ;  while  the  women  who 
oi>erate  the  sewing  and  ironing  machinery  earn  higher  wages  than 
even  your  best  weavers,  because  they  make  the  shirts  at  the 
lowest  cost.  It  is  oidy  the  woman  who  sews  poorly  who  is  a  p^Kir 
8ewitig-womun. 

Go  to  Foxborough,  Mass. — the  whole  popidation  makes  straw 
hats  ;  over  at  Taunton  atid  in  that  neighl»orhood,  tacks  and 
brads  ;  d«)wn  in  Ctjunecticut.  around  Meridcn  and  Waterbury, 
all  the  brass-work  of  special  kinds.  Oo  to  Leicester  Hill,  the 
important  occupation  is  making  cards  for  your  factories,  with 
some  off.shoots  in  Worcester.  Even  a  single  art  divides  up.  Lynn 
makes  fim-  boots  and  shoes  f(ir  women  ;  Brockt-tm,  crminion  boots 
for  men  ;  Spencer,  heavy  boots  for  men. 

The  Dundee  orange  mHrmala<ie  is  another  instance.  Wliy 
shouhl  orange  marmalade  be  made  in  Scotland,  and  not  in  Spain, 
where  the  ftranges  grow  't  I  think  the  iTnmerliate  benefit  t<i  the 
people  in  Fh^rida,  Louisiana,  and  Georgia  might  be  greater  in  the 
introduction  of  tin*  marmalade  manufacture  rather  than  in  that 
;of  the  cotton  fabrics.  The  capital  of  a  single  cotton-mill  would 
establish  a  great  many  marmalade-factories,  and.  like  the  eggs, 
tliere  might  be  no  en<l  to  the  consumption. 

Now,  for  one  rea-ion  or  another,  the  art  of  spinning  cotton 
centered  in  Lancashire,  England,  first  starting  in  and  around 
Maucliester.  It  stays  in  Lancashire.  Manchester  remains  the 
renter  of  the  trade,  but  the  trend  of  the  spindles  is  away  from 
Manchester  proper.  The  spinners  have  for  some  years  built 
jiearly  all  the  new  mills  at  Oldham  and  otlier  towns,  seven  or 
<?ight  hundred  feet  above  the  J^e^-level,  on  the  crest  of  the  ridge 
I>eyond  which  the  mf»ors  stretch  away  tf>  Scotland,  They  may  not 
have  known  why  they  went  there,  but  it  is  the  point  wIhm-c  the 
relative  humidity  of  the  atmospliere  is  most  constant.  The  miu- 
fall  is  only  about  half  what  it  \»  in  Massac>iu.setts,  but  the  rela- 
tive humidity  of  the  .atmosphere  is  very  higli,  and  you  are  always 
looking  ont  for  a  shower.  The  dry,  batl  days  for  spinning  are 
whfn  the  wind  is  from  the  ea.st — that  is,  the  dry  wind  in  England 
coming  over  the  land. 

They  are  building  a  shji)-canal  to  Manchester  at  an  enormonA 
expen.se,  estimftt(^d  at  ten  million  pounds,  or  fifty  million  dollura, 
in  order  to  save  the  railway  freight  on  cotton  Prom  Liverpool  to 
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MHiichestfi- ;  but  wheu  the  cotton  reaches  Manchester  it  will  be 
taken  over  u[ion  the  cura  an<l  Imuled  up  this  heavy  grade.  The 
spinners  <litl  not  make  this  change  witliout  a  reason.  What  was 
it  ?    Can  there  be  any  reason  excejtt  the  climatic  conditions  ? 

Our  textile  factories  first  gatliere<l  in  centers  where  there  was 
water  power.  It  hapi)eued  that  Sauiuul  Slater  laudetl  in  Rhode 
Island,  midway  in  the  section  wliere,  I  think,  the  cotton  manu- 
facturi'  will  stay.  But  watei-  p4)wi.'r  <uirie<l  many  mills  away  up 
■  into  New  Hampshire,  down  into  Maine,  and  elsewhere.  That 
^influence  has  gone  by.  Steam  has  taken  the  place  of  water 
jiower. 

My  judgment  has  been  f'oi'  a  very  long  time  that,  barring  one* 
element  which  I  will  treat  later,  the  greater  jiart  of  the  cotton 
spinning  and  weaving  of  this  country  will  tend  to  concentrate 
along  the  south  shore  of  New  Eiighmd,  from  New  Bedf(jni  by 
way  of  Fall  River.  Nanagausett  Bay,  and  so  on  along  the  Sound, 
at  the  points  to  which  coal  can  be  carried  in  barges  at  very  mod- 
lorate  cost,  to  which  tin*  cotton  can  be  brought  at  liiTuinishing 
rat«'S  of  tran.sportation  from  the  South,  and  where  the  conditions 
of  "life  are  comfortable,  the  supplies  abundant,  and  where  all  the 
subsidiary  arts  will  gather  or  have  gatliered  around  the  factories. 

It  is  along  this  shore  that  the  Gulf  Stream  exerts  an  intlueuce 
somewhat  like  that  which  affects  Lancashire.  Although  perha]>s 
less  in  degree,  tlie  humidity  of  the  atmosphere  is  more  constant 
and  more  nearly  consistent  with  the  best  conditions  for  spinning 
and  weaving  than  it  is  in  any  other  section  of  this  c<iuntry  within 
my  knowledge.  I  will  not  8|)eak  <logfmaticHlly  upon  tliis  point, 
because  I  do  not  think  we  yet  know  enougli  of  atmospheric  con- 
ditions tt)  be  able  to  determine  this  question.  It  is  one  of  the  ele- 
ments of  the  case.  As  this  concentration  takes  place,  as  you  .so 
well  know,  the  relative  number  of  spare  lumds  and  the  number  of 
repair  hands  in  each  factory  will  be  diminished  ;  thus  the  general 
expenses  will  be  reduced.  The  draft  fur  lielj)  will  be  mtide  upon 
the  whole  population,  and  the  work  will  be  subdivided  in  the  way 
wliich  is  most  conducive  to  the  very  closest  economy. 

To  what  extent  weaving  will  be  separated  from  spinning  we 
have  yet  to  see.  I  think  that  separation  will  go  on  a.^  the  work 
becomes  finer  and  more  dependent  upon  the  changing  fashion  and 
fancy  of  the  .season  than  upon  its  quality  for  the  sale  <if  the  prod- 
uct. That  tendency  is  clearly  ap]>arent  in  the  increase  of  fine 
spinning-mills  in  this  section,  in  which  no  weaving  is  done.  I 
have  called  attention  to  these  points  before. 

Again,  I  am  inclined  to  believe  that  any  very  rapid  develop- 
ment of  Southern  cotton  manufacture  will  meet  a  check  from  the 
yet  more  rapid  progress  uf  our  Southern  brethren  in  many  other 
apparently  minor  branches  of  industry.    Tlie.se  minor  branches. 
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in  tlie  aggregate,  »ru  more  important  to  the  state  and  nmrt*  •■uii- 
ducive  to  diversity  of  occupation. 

There  has  been  np  to  this  time  a  largo  reserve  of  unemploye<l 
people  wliu  <:ould  be  <lra\vn  from  the  mountain  sections  of  the 
South,  where  the  factory-made  fabrics  have  displaced  the  product 
of  the  spinning-^'^fel  and  of  the  hand  loom,  by  which  these  peo- 
ple had  been  hal)ituated  to  the  U'xtile  industry.  They  are  an 
excellent  class  of  operatives,  and,  in  jKi-ssing  from  their  isolated, 
narrf)W,  and  jK'nurious  lives  on  the  hills  to  the  factory  and  its  sur- 
niundings,  they  have  nia<le  a  step  in  progress  corresponding  to 
that  which  occurretl  in  New  England  when  the  farmers'  daughters 
left  the  household  and  filled  up  the  factories  away  back  in  1840 
and  1850.  But  it  will  1hi  remembered  that,  with  the  progress  of 
wealtli  and  comm<»n  welfare,  all  the  farmers'  daughters  of  New 
England  have  gone  up  and  out  of  the  textile  factory  into  better 
paid  branches  of  work,  which  are  less  monotonous,  and  which 
are  more  conducive  to  a  satisfactory  life. 

The  farmers'  daughters  earned  from  one  hundred  and  fifty 
to  one  hundred  and  seventy-five  dollars  a  year  for  thirteen  hours 
of  arduous  work  each  day,  in  a  low-studded,  atove-heated,  badly 
lighted,  and  non-ventilated  factory.  The  French  Canadians, 
who  now  in  greatest  number  occupy  their  jdjices,  earn  about 
twice  as  much  per  day  and  more  than  twice  as  much  per  hour, 
working  ten  hours  per  day,  in  the  modern  factory  which  I  may 
presently  show  can  yet  be  made  a  chosen  sanitariunL  As  the 
earnings  have  advanced  with  the  improvements  in  the  processes 
and  conditions  of  the  work,  the  cost  of  the  product  has  diminisluni, 
while  the  workman  lias  received  an  increasing  proportion  and  the 
capitalist  a  diminishing  proportiun  of  the  joint  pro<luct;  but  there 
was  far  greater  opportunity  for  women  to  change  from  the  fac- 
tory to  other  branches  of  work  in  New  England  in  former  times 
than  there  will  soon  be  at  the  South.  We  at  the  North  were 
always  a  versatile  people.  We  always  had  variety  of  occupation, 
whereas  in  the  South  nearly  all  the  minor  arts  of  life  are  in  a 
very  imperfect  stage  and  in  the  very  beginning  of  development; 
hence  the  change  may  be  more  rapid  from  the  factory  to  other 
occupations. 

Now,  where  it  re«piire8  a  thousand  dollars  or  more  of  capital 
to  set  one  woman  at  work  in  a  cotton-mill,  it  «>uly  calls  for  two 
hundred  or  so  to  set  one  woman  or  man  at  work  in  a  shoe-factory, 
in  a  clothing-factory,  in  a  saddler's  shop,  or  in  any  of  the  minor 
arts  which  may  be  counted  by  humlrods — each  inconspicuous  in 
itself,  but  the  aggregate  giving  emi)l<iyment,  even  here  in  New 
England,  to  a  force  to  which  our  factory  iiopulation  bears  but  the 
ratio  of  a  smnll  frjiction. 

I  have  stated  the  natural  law  which  I  think  will  be  one  of  the 
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forcRS  teudin^  to  concentrivte  the  more  importjiut  blanches  of  the 
cotton  manufacture  aloug  the  south  shore  of  New  England.  I 
liesitate  to  trutit  the  subject  of  the  influence  of  relative  and  al>so- 
lut«  hmnitlity  upon  cotton  spinning  and  weaving,  because  none  of 
US  have  yet  any  very  accurate  or  scientific  knowledge  upon  the  sub- 
ject ;  but,  in  order  that  a  beginning  might  be  njade  ami  the  basis 
of  an  investigation  might  be  laid  down,  I  wrote  li>  General  A. 
W.  Greely,  giving  the  terms  of  the  problem  in  a  general  way,  and 
he  has  veiy  kindly  and  carefully  prepared  tables  for  me  which  it 
might  be  judicious  to  incorporate  in  this  report,  giving  the  mean 
relative  humidity  three  times  a  day — at  7  a.  m.,  at  3  P.  M.,  and  at 
11  p.  M. — as  well  as  the  temperature.  These  observations  are  aver- 
aged separately  for  each  month  in  the  year,  and  in  the  accom- 
panying tables  the  mean  for  five  years.  INSl  t<^  18H5,  is  charte<L 
My  hyjKjthesis  had  been  that  somewhere  between  the  elbow  of 
Cape  Cod  and  Staten  Island  the  cotton  nianufac^ture  of  the  United 
States  would  gradually  concentrate.  That  hypothesis,  so  far  as 
relative  humidity  may  be  a  factor  in  the  case,  is  fully  sustained 
by  these  tables.  From  General  Greely 's  figures  I  have  taken  the 
mean  temY>erat\ires  at  the  same  hours  of  the  day  and  the  mean 
relative  humidity  in  New  London^  Conn.,  and  Augusta,  Ga.  The 
conditions  are  shown  by  curves  on  these  charts. 

As  is  quite  well  known,  the  term  *'  relative  humidity  "  defines 
the  ratio  of  the  moisture  in  the  air  to  the  amount  which  would 
saturate  the  air  at  a  given  degree  of  heat.  Saturation  being  calle<l 
«»ne  hundred,  this  f. actor  is  re|>resented  on  the  chart  by  percentage. 
The  absolute  humidity,  or  absolute  number  of  grains  of  moisture 
contained  in  each  cubic  foot  of  air,  will  of  course  vary  with  the 
temperature  of  the  atmosphere,  and  the  absolute  humidity  at  the 
South  may  be  greater  than  that  of  the  North,  owing  to  the  higher 
degree  of  heat. 

I  think  all  will  agree  with  me  that  spinning  and  weaving 
depend  more  upon  the  uniform  conditions  of  relative  humidity  in 
respect  to  spinning,  jierhaps  more  on  absolute  humidity  in  resj)ect 
to  weaving,  than  upon  almost  any  other  climatic  condition,  (ien- 
eral  Greely  remarks :  "  In  locations  distant  from  the  coast  there 
is  a  greater  diurnal  range  of  relative  humidity  in  the  atmosphere, 
owing  to  the  heating  effect  of  the  sun's  rays  upon  the  atmosphere, 
causing  the  temi»erature  of  the  air  to  increase  more  ra]ndly  than 
the  dew-point,  thus  making  the  air  relatively  dry  iluriug  the 
working  hours  of  the  day.  It  is  possible  that  this  condition 
has  tended  to  drive  the  cotton-mills  toward  the  southern  coast 
of  New  England,  where  they  are  more  comple/ely  covtrtd  by  the 
vapor  laden  tcinds  from  neighboring  ivnJera,  causing  u  reduced 
diurnnl  range  in  temperature  and  a  more  ronntant  relative  hu- 
midity." 
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In  the  chart  which  I  have 
referred  to,  I  have  compared 
the  relative  humidity  of  the 
atmosphere  at  New  London, 
Conn.,  with  that  of  Augusta, 
Qa.,  from  General  Greely's  ta- 
bles, and  I  have  a<ld«xl  thu  data 
of  New  Bedford,  Mass.,  from 
the  private  records  which  have 
heen  kept  for  a  very  long  pe- 
riod by  Mr.  T.  R.  Rodman  and 
his  father.  I  have  also  com- 
piled 8omo  data  relating  to 
Atlanta,  Ga. 

The  general  results  derived 
from  these  two  charts  prove 
that  the  mean  tomjK^rature  of 
Atlanta  is  12}°  Fahr.  above 
that  of  New  London,  with  13J 
less  per  cent  of  relative  hu- 
midity, and  subject  to  a  vastly 
greater  variation  day  by  day. 
Augusta,  perhaps  the  principal 
center  of  the  cotton  manufact- 
ure of  the  South,  yields  a  lit- 
tle different  result :  the  mean 
temperature  of  New  London 
through  the  year  ia  4ftJ° ;  at 
Augusta,  Ga.,  G4"4°,  a  differ- 
ence of  a  little  over  15**  in  heat. 
The  mean  relative  humidity  at 
New  London  i.-?  74'53  per  cent ; 
the  greatest  variation  in  the 
year,  23'4  per  cent;  the  mean 
variation,  10  per  cent.  At  Au- 
gusta, Ga.,  howeA'or,  the  mean 
relative  humidity  is  71*42 ;  the 
extreme  variation  55  \wt  cent, 
and  the  mean  variation  37'46 
per  cent  in  relative  humidity, 
or  nearly  four  times  as  much 
as  at  New  London.* 

*  Since  this  paper  wiii  writton,  Ihroagh 
the  action  of  the  Xew  Bedford  Boanl  of 
Trade,  Mr.  K.  C.  P.  CogswhiU  has  be 
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Now,  I  think  no  one  would  care  to  attempt  fine  spinning 
tinder  a  hot  sun  where  the  humidity  of  the  outer  atmosphere 
changed  between  seven  o'clock  in  the  morning  and  three  o'clock  in 
the  afternoon  from  84  per  cent  of  moisture  to  38,  or  from  93  to  60. 
Bear  in  mind  that  the  variation  charted,  as  I  have  presented  it,  is 
the  mean  variation  of  each  and  every  day,  averagod  by  months. 
It  will  be  observed  that  this  change  in  the  humidity  of  the  air 
makes  the  heat  more  comfortable  and  more  easy  to  bear ;  that  is 
the  reason  why  our  Southern  friends  complain  of  the  heat  of  the 
Bunimer  as  compared  with  their  own  when  they  come  North ; 
but,  whether  these  conditions  and  variations  are  conducive  to 
spinning  and  weaving  cotton,  my  hearers  are  better  judges  than 
I  am. 

It  may  be  remembered  that  we  took  this  subject  up  some  years 
ago,  but  I  do  not  think  it  was  then  ripe.  It  might  bo  judicious 
for  the  association  to  make  some  arrangement  for  a  very  thor- 
ough and  complete  study  of  this  matter,  in  connection  with  a  very 
visionary  proposition  which  I  am  about  to  submit,  for  making 
use  of  freezing  apparatus  in  tempering  and  controlling  the  air  of 
factories.  I  was  unable  to  take  this  subject  into  consideration 
until  very  lately,  and  I  need  to  apologize  for  the  superficial  treat- 
ment which  I  have  given  it.  I  introduce  it  because  I  think  it 
may  be  a  most  important  and  perhaps  the  paramount  factor  in  de- 
termining— 

1.  Where  the  coarse  work,  13  to  20,  may  be  done. 

2.  Where  the  medium,  20  to  40,  may  be  carried  on  without  dis- 
advantage. 

enabled  to  fiirniab  ihc  fi^ires  bv  means  of  which  the  mean  temperatnre  and  the  mou 
reltiivc  humidity  at  Ncir  Bedford  have  been  compiled  for  the  year  18SI.  Tbo  rHult«  are 
08  follow : 

Ifean  temperature,  dry  bulb >>.<■••>>«  48*9*  F. 

Wet  bulb 46-4' f. 

Mean  relative  humiditT,  1  k.u. .......t........... .. .  00  por  ecut 

M««n  rcintire  humidity,  Sr. m ...<..•.<> 1< 

Mean  relatiro  humidity,  9  r.  ■ 90 

Mean  of  the  year 84 

Maximum  during  the  year.  . .  100 

Utaimum  during  the  year 60 

I  httTO  also  reeelTpd  readingR  for  the  mean  rclatire  hnmidity  *A  PrMl<»i«h,  •  •obnrli  of 
Uanehcater,  \t.  '  but  not  nitiiaiiMl  hi(*h  above  the  bi*  on  the  i he  Old- 

ham district,  T"  "S  "nlj-  294  feet  above  the  fca-lerd.     The  ■  .  i  9  *.  «. 

•how  a  nwoa  relativ.  (84  per  cent ;  for  V»  r.  m.,  8T'6  per  c<;ni.     1  iicro  «  no  mid- 

dfty  obocrration.    Tb  .  :    i^  morning  and  night  correspond  very  oJoseJy  with  those  of 

Kaw  Bodfoni,  the  mlatiro  hiimiillty  T>eing  a  little  lower. 

I  am  led  to  believe,  fmrn  all  that  I  can  learn,  that  tso  f ar  as  atmojpherlc  eondltloua 
cmwdtutc  a  factor  tn  cotlon.stiinnini;,  the  conditions  of  the  Muthem  Cfia«t  of  New  England, 
where  the  cllinatir  bi  affi-cted  by  the  moUture  from  the  Gulf  StrMtu,  art  ••  tavonble  ■> 
tbotw  of  Lonoaahlre  to  any  kind  of  work. 
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3.  Where  the  medium  fine  work,  40  to  80,  ought  to  go. 

4.  Where  the  finest,  80  to  200,  or  upward,  must  go,  unless  we 
can  prepare  a  special  atmosphere  for  each  class  of  work. 

I  looked  over  a  few  numbers  of  the  reports  of  the  Royal 
Meteorological  Society  of  Great  Britain,  and,  while  I  find  there 
are  great  variations  in  the  relative  humidity  of  the  atmosphere  in 
different  parts  of  Great  Britain,  the  changes  are  not  as  great  as 
they  are  in  this  country,  even  between  morning  and  night.  I 
can  not  find  any  midday  record  as  yet.    I  have  sent  for  one. 

Neither  have  I  been  able  to  find  a  record  of  a  manufacturing 
town,  but  I  should  infer  that  the  conditions  of  Bxixton,  one  of  the 
stations,  might  correspond  to  Oldham,  Preston,  etc.  Buxton  is, 
as  yoxi  know,  an  inland  health-resort  on  the  peaks  of  Derbyshire, 
not  far  from  Manchester,  about  a  thou.sand  feet  above  the  sea- 
level,  not  much  higher  than  Oldham,  and  facing  the  Gulf  Stream. 
The  mean  temperature  of  the  year  at  9  a.  m.  is  44' 16°;  9  p.  m., 
iH'b" ;  extreme  temperature,  1888,  79*2° ;  mean  relative  humidity 
at  9  A.  M.,  90  per  cent ;  9  p.  M.,  92  per  cent ;  highest  point,  95  per 
cent;  lowest,  80  per  cent;  variation,  15  per  cent.  No  wonder  it 
rains  easily  where  the  atmosphere  is  within  less  than  10  per  cent 
of  the  saturation  point  almost  all  the  time. 

Since  dictating  the  foregoing  statement,  Mr.  Clayton,  of  the 
Blue  Hill  Observatory,  has  kindly  computed  the  mean  relative 
humidity  of  the  atmosphere  at  Greenwich,  England,  from  data 
within  his  possession,  for  the  years  1884,  1885,  and  1886.  The 
mean  of  the  hours  7  a.  m.  and  3  p.  M.  is  87  per  cent ;  the  ejttreme 
variation,  from  95  per  cent  of  humidity  at  7  A.  M.,  October,  1886, to 
49  at  3  p.  M.,  August,  1884.  As  I  have  before  stated,  the  changes 
at  Greenwich  are  very  much  greater  than  they  are  in  Lanca«hirp, 
I  hope  to  procure  figures  for  Lancashire,  which  I  have  sent  for, 
before  this  report  is  published. 

1  have  thus  given  some  of  the  apparent  advantages  of  New 
England  over  the  South.  I  will  now  present  some  of  the  advan- 
tages of  the  Piedmont  plateau,  of  the  foot-hills,  and  of  the  upland 
country  of  the  South,  for  the  manufacture  of  coarse  fabrics,  even 
though  the  extreme  of  heat  in  the  summer  months  is  less  condu- 
cive to  continuous  work  throughout  the  year  than  the  extreme  of 
cold  of  our  winter  climate,  and  even  though  the  humidity,  both 
absolute  and  relative,  of  that  section  of  our  country  is  very  much 
more  variable  than  upon  the  south  shore  of  New  England. 

While  pointing  out  the  advantage  upon  coarse  numbers.  I 
also  call  your  attention  to  the  indications  that  the  demand  of  this 
country  for  coarse  and  unbleached  fabrics  is  relatively  diminish- 
ing while  the  consumption  of  the  finer  bleached  and  printed 
fabrics  is  relatively  increasing.  As  soon  as  people  can  afford  to 
wear  a  "  b'iled  "  shirt  rather  than  a  gray  cotton,  or  a  fancy  satine 
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rather  than  a  common  print,  they  will  have  them  and  they  can 
now  well  afford  to  pay  for  them. 

I  \{i\&  under  the  impression  until  I  took  up  this  subject  tlmt 
the  North  had  a  positive  advantage  in  pure  water  for  bleaching 
and  finishing,  for  the  reason  that  all  the  rivers  south  of  the  lowur 
margin  of  the  glacial  drift,  which  ended  at  the  moulh  of  the  Del- 
aware River,  are  muddy  or  turbid  during  a  large  part  of  the  year, 
and  there  are  no  ponds  or  lakes  of  clear  water;  hardly  any  of  any 
kind  in  the  cotton  States.  My  correspondence  with  l^Ir.  John 
Hill  has  disposed  of  this  superficial  doubt  by  calling  my  atten- 
tion to  the  facility  with  which  very  pure  and  very  soft  \\  ty 
he  derived  either  from  abundant  springs  or  from  artt>  Ls. 
There  is  no  point  to  be  made  against  the  South  on  bleaching  and 
coloring. 

Again,  so  long  as  the  supply  of  native  operatives  suffices,  there 
may  be  a  great  field  hardly  yet  occupied,  in  the  production  of 
coarse  rather  than  of  fine  cotton  fabrics,  without  trenching  or 
taking  away  fi'om  us  any  part  of  the  work  which  we  can  do 
in  the  best  way.  I  think  our  Southei-n  friends  may  develop  a 
very  important  branch  "T  tf\tile  industry  in  spinning  and  weav- 
ing below  No.  20. 

It  will  be  ubflorved  that  tins  whole  jiroblem  turns  upon  an  aver- 
age advantage  chiimed  by  the  South  over  the  North  of  about  one 
cent  a  pound  in  the  price  of  cotton.  This  present  advantage, 
whatever  it  may  be,  will  be  reduced  whenever  the  volume  of 
Southern  railway  traflic  becomes  greater  and  freight  charges  are 
cut  dovm;  but  it  may  always  be  a  considerable  point  on  heavy 
goods.  There  is  not,  however,  the  full  difference  of  the  freight 
between  the  North  and  the  South.  Very  few  mills  can  gujtpiy 
themselves  with  cotton,  even  in  the  South,  from  the  immediate 
neighborhood  ;  and,  when  cotton  must  be  baled  and  pixt  upon  cara 
for  transportation,  the  local  rates  are  apt  to  be  quite  heavy  for 
short  distances. 

The  advantages  cladmod  by  the  South  on  account  of  the  longer 
hours  of  work  can  not  be  admitted.  In  the  first  place,  th^ 
will  soon  be  shortened,  either  from  choice  or  necessity ;  and,  in 
the  second  place,  I  doubt  if  any  very  skillful  manager  now  thinks 
that  high  speed  can  be  profitably  maintained  more  than  ten  hours 
a  day. 

Again,  it  is  claimeil  that  wages  are  lower  in  the  South  than  in 
New  Kngland.  This  is  true.  The  rate  of  wages  is  lower,  but  I 
doubt  if  the  cost  of  labor  is  any  lower,  if  as  low.  It  may  be  in  * 
very  few  of  tlio  best  managed  mills,  but  in  taking  the  cenisus  of 
1880  I  rajide  a  vfry  careful  computation  of  the  ji'  "       <1s 

to  spindles  and  looms,  and  aXU«r  making  every  if- 

(onmoo  in  jr&m^  in  number,  and  in  quality  of  mills,  I  found  that 
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there  were  substantially  two  hands  employed  in  the  South  against 
one  in  New  England,  and  this  computation  has  been  sustained  by 
my  observation  in  such  mills  as  I  have  visited. 

Now,  it  is  well  known  that  tlie  more  hands  the  more  waste,  the 
more  want  of  discipline,  the  more  lack  of  good  work.  In  a  recent 
report  on  Russian  spinning  by  our  friend  Mr.  Dobson,  who  spoke 
to  us  on  carding-engines,  he  reachas  identically  the  same  con- 
clusion in  comparing  Russiiv  with  Great  Britain, 

Doubtless  there  has  been  great  improvement  in  Southern 
methods  since  1880;  with  increased  efficiency,  the  number  of  hands 
decreases  ;  but  the  wages  or  earnings  rise,  and  will  continue  to  do 
so,  until  they  become  equal  to  what  we  pay. 

I  am,  therefore,  confident  that  we  may  hold  a  long  lead,  and 
that  we  need  not  yet  borrow  trouble  from  any  competition  in 
Southern  factories  after  they  have  learned  to  keep  their  deprecia- 
tion account,  and  after  they  cease  to  run  the  risk  of  bankruptcy 
by  working  their  machinery  into  their  fabrics  without  charging 
it  off. 

I  might  here  rest  my  case ;  but  I  will  venture  to  give  a  few 
more  facta  bearing  upon  this  subject. 

There  is  one  development  of  science  which  may  render  the  cot- 
ton-factory entirely  independent  of  climatic  conditions.  One  of 
the  visionary  theories  which  I  presented  many  years  ago  has 
not  yet  been  put  into  practice  in  any  great  measure.  I  sug- 
gested preparing  the  atmosphere  which  is  to  be  used  as  an  in- 
strument for  taking  away  the  moisture  from  the  slashers  by 
carrying  it  into  the  sizing-room  through  a  chamber  filled  with 
ice.  Since  that  date  there  has  been  immense  progress  in  the  art 
of  freezing.  Frozen  carcasses  of  mutton  are  now  carriii^d  from 
Australia  to  England.  When  the  trade  was  first  established,  the 
owners  of  the  Victoria  Docks  in  London  prepared  chambers  which 
were  cooled  by  ammonia  machines  sufficient  to  hold  3,2CJ<)  car- 
casses. There  were  four  chambers  of  IS.CKKl  cubic  feet  each,  sup- 
plie<l  by  a  ten  horse-power  engine,  delivering  10,000  cubic  feet  of 
air  below  the  freezing-point  per  hour.  There  are  now  on  the 
Royal  Victoria  Docks  sixty  chambers  of  240,orX>  cubic  feet  ca- 
pacity, supplied  with  .370,000  cubic  feet  of  air  below  the  freezing- 
point  each  hour,  by  a  three  hundred  and  twenty  horse-power 
engine.  These  cliambers  will  hold  80,000  carcasses  of  mutton  at 
one  time. 

I  lately  put  a  very  commonplace  question  to  the  F.  W.  W«)lf 
Company,  of  Chicago,  manufacturers  of  freezing  machinery.  I 
asked  them,  as  if  it  were  an  every-day  ordinary  matter  of  busi- 
ness, at  what  price  they  would  put  down  an  ammonia  plant  suit- 
able for  maintaining  the  temperature  of  a  cotton-mill  three  hun- 
dred feet  long,  one  hundred  feet  wide,  twelve-foot  post,  four  stories 
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high,  at  a  uniform  degree  of  70°  Fahr.  throughout  the  Bummer. 
To  which  they  replied  : 

"  Yours  of  the  9th  instant  is  at  hand.  Wo  can  furnish  you 
one  of  our  No.  5  Linde  refrigerating  machines,  having  a  capacity 
equal  to  the  melting  of  twenty-five  tons  of  ice  in  twenty-four 
hours"  (this  i.s  the  standard  of  the  effectiveness  of  this  ma- 
chinery), 

"  With  this  machine  the  temperature  of  a  spinning-mill  of  the 
size  given  may  easily  be  kept  at  70°  Fahr.  We  will  furnish  the 
whole  plant,  including  the  necessary  cold-air  pipes,  vontUators, 
etc.,  for  the  sura  of  fifteen  thousand  dollars." 

I  have  written  to  them  to  know  what  would  be  the  cost  of 
operating  this  machine. 

Cotton  manufacturers  may  yet  be  obliged  to  convert  their 
mills  into  sanitariums,  to  which  they  may  attract,  not  perhaps  the 
most  attractive  women  of  the  land,  but  those  most  capable  of  be- 
ing attracted  by  attractive  conditions  of  work,  by  offering  them 
the  most  equable  and  pleasant  temperature,  most  conducive  to 
health,  which  they  can  find  in  any  occupation  open  to  them. 
This  will  only  be  in  the  line  of  all  the  other  improvements  whicli^ 
have  been  made  in  mill  operation.  ^H 

All  progress  consists  in  alleviating  the  noxious  and  arduous 
conditions  of  labor,  in  enabling  the  workmen  to  increase  the  prod- 
uct with  lessening  effort,  in  shortening  the  hours  of  labor,  in  rais- 
ing the  rate  of  wages,  and  in  reducing  the  cost  of  production.  In 
this  lino  of  progress  there  is  room  and  to  spare  for  us  all.  We  of 
the  North  may  retain  what  we  possess  and  we  may  continue  to 
gain  in  the  finer  branches  of  the  textile  arts.  At  the  same  time 
we  may  welcome  our  Southern  friends  in  their  effort  to  sujiply 
themselves  and  to  share  the  wider  markets  of  the  world,  which 
may  soon  be  open  to  us  by  the  removal  of  the  duties  on  the  crude 
or  partly  manufactured  materials  which  are  necessary  in  the  con- 
struction of  our  factories  and  in  the  processes  of  our  industry. 

I  am  conscious  that  I  have  covered  too  much  gi-ound.  My  time 
I  does  not  suffice  for  condensing  what  I  have  to  say.  I  have  given 
my  manufacturing  friends  an  optimistic  view  of  the  future  of 
cotton-spinning  in  this  country.  Boar  in  mind  that  for  any  im- 
mediate} application  these  figures  are  all  rubbish.  There  is  at  the 
moment  an  overstock  of  Southern  goods,  and  apparently  an  over- 
supply  of  heavy  goods  and  of  colored  goods  in  the  North  ats  well. 
Therefore,  unless  they  act  upon  old  Billy  Gray's  principle  of  moV' 
ing  against  the  evidence,  and  operating  always  when  appearan 
are  most  adverse,  they  will  conclude  that,  although  wo  may  re- 
quire five  ii'  ■  ^les  in  the  next  ten  yours,  the  man  who 
put.«»  in  a  fou  \L  year  may  make  a  groat  blunder. 

I  have  ventured  to  suggest  to  the  promoters  of  the  Exhibiticm 
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of  1892  that  a  considerable  part  of  that  undertaking  shall  be  de- 
voted to  object-lessons  in  the  development  of  the  arts  of  life^  tak- 
ing as  my  example  spinning  and  weaving.  The  distaff,  used  as  it 
was  in  the  days  of  Homer,  may  still  be  found  in  use  in  northern 
Italy.  The  hand  loom  and  the  spinning-wheel  of  prehistoric  typo 
are  presented  in  these  pictures  from  China.  Other  methods 
of  spinning,  and  other  wholly  different  forma  of  hand  loom  car- 
ried in  the  hand  for  weaving  narrow  stripes,  may  be  brought  from 
central  Africa,  and  so  the  whole  history  of  the  textile  arts  may  be 
gathered  in  one  place,  either  by  obtaining  examples  from  different 
parts  of  the  world,  or  any  one  may  study  the  whole  development 
of  the  cotton  manufacture  if,  before  it  is  too  late,  he  will  visit  the 
heart  of  the  eastern  Kentucky  mountains,  and  from  there  journey 
by  way  of  the  neighborhood  mills  of  the  South  to  the  great  fac- 
tories of  the  North. 


PUBJ.IC  SCHOOLS  AS  AFFECTING  CRIME  AND  VICE, 

By  benjamin  BEECE. 

THE  political  and  material  progress  of  the  nineteenth  century 
have  been  truly  wonderful.  The  past  year  was  memorable 
as  the  anniversary  of  the  inauguration  of  the  first  President  of 
this  gfreat  republic,  and  what  a  record  of  bewildering  changes  do 
those  hundred  years  unfold !  Thirteen  States  have  been  increased 
to  forty-two,  and  the  center  of  population  has  moved  back  from 
the  seaboard  to  a  point  nearly  a  thousand  miles  in  the  interior. 
The  lakes  of  the  North  have  given  birth  to  gigantic  commercial 
marts,  which  rival  in  trade,  wealth,  and  culture  those  seats  of  an- 
cient pomp,  and  empires  and  cities  of  mediaeval  grandeur,  which 
flourished  on  the  shores  of  the  Mediterranean. 

The  affairs  of  the  remotest  portions  of  this  immense  domain, 
together  with  the  world's  more  notable  events,  are  regularly  re- 
corded in  the  daily  press  and  re»<l  the  morning  following  at  the 
breakfast  table.  The  traveler  boards  the  train  at  New  York, 
having  telegraphed  his  friend  in  Chicago  to  meet  him  at  the 
station  twenty-four  hours  later,  giving  the  exact  minute  of  his 
arrival  at  a  place  a  thousand  miles  distant  from  his  starting- 
point.  A  change  of  cars  is  made  for  San  Francisco,  and  after 
riding  over  hundreds  of  miles  of  fertile  prairie  covered  with 
growing  crops,  crossing  wide  rivers  spanned  by  bridges  which 
fifty  years  ago  were  deemed  impossible,  across  boundless  plains 
where  countless  herds  of  cattle  and  flocks  of  sheep  are  fed,  and 
passing  through  vast  mountain  ranges  pierced  by  tunneled  pae- 
sage-ways,  the  traveler  reaches  his  destination  upon  the  shores  of 
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the  Pacific  Ocean  tbe  very  minute  of  th.e  day  announced  to  him  by 
tho  ticket  agent  in  Now  York. 

If  we  turn  our  thoughts  seaward  the  development  is  no  lees 
remarkable ;  for  the  long,  dangerous,  and  uncertain  voyages  once 
made  by  sail  to  Europe  are  now  conducted  with  almost  equal 
regularity  and  safety,  and  the  mammoth  steamers  of  the  Clyde 
accomplish  in  days  the  trips  which  formerly  took  months  to  per* 
form,  and,  within  an  hour  of  tho  safe  landing  of  the  passeugere, 
the  electric  telegraph  through  the  media  of  lines  and  ocean  cables 
discloses  to  friends  at  home  the  news  of  their  safe  arrival.  In  the 
political  world  the  progress  of  the  century  has  not  been  less 
marked.  England,  which  during  the  reign  of  George  III  so  per- 
sisted in  tyrannical  measures  of  taxation  as  to  push  its  American 
colonies  into  a  successful  struggle  for  freedom,  has  extended  the 
utmost  liberty  of  action  to  its  remaining  American  dependencies 
and  Australian  colonies ;  so,  when  Britain  was  threiitenod  with^^ 
hostilities  in  the  East,  she  moved  to  the  scone  of  action  the  dusk3^^^ 
warriors  of  her  Indian  empire^  while  the  impetuous  youth  of  her 
distant  colonies  volunteered  to  do  her  service  on  the  desert  sands 
of  Africa  or  in  the  muiintaiu  fastnesses  of  Asiatic  Hussia.  Within 
a  generation  has  been  witue8se<l  the  voluntary  liberation  of  the 
serfs  of  Russia,  the  slaves  of  Cuba  and  South  America,  and  in  our 
own  country  chattel  slavery  was  forever  extinguished  by  the 
sword, 

Tho  growth  of  liberal  ideas  and  the  love  of  liberty  have  been 
very  marked.    Hungary  has  been  granted  the  right  to  legislate 
upon  its  own  afTairs;  a  republic  has  been  established  in  Franci 
and  in  spite  of  dire  forebodings  and  prophecies  of  evil  it  has  with 
stood  every  shock  and  weathered  every  storm ;  while  the  greatest 
of  English  parliamentary  leaders,  in  his  declining  years  cxhi 
ing  all  the  ardor  of  youth,  combined  with  the  vigor  of  robui 
manhood  and  the  matured  wisdom  of  old  age,  has  brought  his 
fellow  countrymen  to  a  recognition  of  Ireland's  wrongs,  and  is 
moving  the  English  masses  to  extend  the  principles  of  Anglo- 
Saxon  liberty  and  homo  rule  to  Ireland,  which  for  centuries  h 
been  inthralled.    But  volumes  would  be  required  for  the  mere" 
enumeration  of  the  growth  and  development  which  have  come 
with  extend eil  knowledge  and  the  more  general  schoolii  -^ 

people.     Is  it  any  wonder  that  stateBmen  unstinlingly  pri  r 

the  wants  of  our  public  schools;  that  divines  dwell  with  rapture 
upon  the  blessings  thoy  have  brought  n        "  "    '     '         *    •■* 

eulogize  them  as  the  foundation  of  our  i  ^  i- 

atays  of  our  liberties ;  that  agitators  vehemently  demand  an  ex- 
tension of  their  benefits;  or  that  tl^  '  "1  an  hoT  '  --tl 
unquestioning  pride  in  this  governn.  tion  of  li  i 
creation,  which  has  promoted  religious  tolerance,  extended  Uto 
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bounds  of  political  liberty,  euhanced  the  nation's  wealth,  and  con- 
tribnted  so  largely  to  its  power  ? 

It,  however,  is  further  claimed,  and  almost  universally  allowed, 
that  the  instruction  of  our  public  schools  serves  to  ennoble  the 
emotions  and  to  moderate  the  passions,  to  regenerate  the  viciously 
inclined,  and  to  correct  and  subdue  the  tendency  to  crime.  De- 
voutly as  such  a  result  is  to  be  desired,  the  facts  unhappily  flatly 
contra<^lict  the  theory,  and  unless  the  glaring  inconsistencies  are 
reconciled,  and  contravening  evidence  is  satisfactorily  explained, 
the  claim  must  be  abandoned  as  unfounded. 

At  a  session  of  the  National  Prison  Congress,  held  in  Boston 
during  18S8,  Mr.  Brooker,  chairman  of  the  Board  of  Directors  of 
the  South  Carolina  Penitentiary,  having  made  the  statement  that 
of  a  thousand  convicts  ui  the  State  not  more  than  fifty  were 
whites,  it  was  asked  by  a  delegate,  "  What  is  the  condition  of  the 
education  of  the  colored  people  ?  "  To  this  question  Mr.  Brooker 
made  the  following  reply :  "  Before  emancipation,  the  coloi-ed  peo- 
ple had  no  oiiportunity  for  etluoation.  When  mailo  suddenly 
free,  all  negroes  were  illiterate  and  ignorant.  Since  that  time  a 
young  generation  has  grown  up,  and  of  them  a  very  considerable 
number  are  well  educated.  But  it  is  a  fearful  fact  thai  a  large 
jyroporiion  of  our  prison  population  is  of  the  educaicd  class. 
This  is  so  much  the  case  that  the  idea  has  become  prevalent  that 
to  educate  the  negro  is  to  make  him  a  rascal.  But  this  idea  is  of 
course  superficial,  and  does  not  find  lodgment  in  the  minda  of 
thoughtful  men.  I  am  totally  averse  to  it  myself,  and  think  that 
all  reasonable  means  should  be  exerted  toward  their  enlighten- 
ment and  educati(m."  ("  Proceedings  of  the  National  Prison  Asso- 
ciation," 1888,  p.  72.) 

The  constructing  engineer  is  to  our  industrial,  commercial,  and 
mechanical  development  all  that  the  statesman  and  student  of 
sociology  is  to  our  moral,  social,  and  political  progress.  If  in  a 
convention  of  engineers  a  verified  report  had  been  made  that 
bridges  of  accepted  form  were  shuwiug  vLsible  signs  of  weakness, 
the  report  would  have  been  listened  to  with  the  greatest  con- 
sternation and  dismay.  The  convention  would  have  institute 
the  closest  inquiry  and  most  searching  examinations;  it  would 
have  stopped  the  construction  of  such  bridges  until  the  causes  of 
failure  had  been  determined  and  the  remedy  ascertained,  and 
failing  in  tliis  the  construction  of  such  bridges  would  have  been 
permanently  abandoned  and  more  perfect  structures  substituted. 

But  here  was  the  most  astounding  fact  that  in  South  Carolina, 
which  in  1880  had  more  than  half  its  population  returned  as 
illiterate,  the  educated  negroes  furnished  a  largo  proportion  of 
its  criminals,  pressed  upon  a  representative  body  of  philanthro- 
pists, publicists,  and  statesmen,  and  it  did  not  so  much  as  provoke 


a  comment,  while  the  author  of  the  statement  boldly  affirmod  his 
unshaken  faith  in  a  theory  the  facts  of  which  he  had  himself 
impugned.  \VTiat  deference  should  we  pay  to  thought  unless 
based  upon  correct  observations,  and  of  what  utility  are  facts  and 
experiences  unless  their  teachings  are  heeded  and  their  meaning 
properly  interpreted  ? 

In  his  "Political  Science"  Woolsey  tells  us  that  "the  fall  of 
the  Roman  Empire  was  an  effect  of  a  moral  niin."  Yet  all  will 
admit  that  Rome  and  the  other  ci\'ilizatioiis  of  antiquity  were 
richer  jind  more  learned  in  the  time  of  their  decay  than  during 
the  period  of  their  infancy  and  growth ;  but  the  moral  correlative 
being  wanting,  they  tottered  to  their  fall. 

Just  look  at  the  records  of  our  mentally  and  morally  deranged 
as  exhibited  in  our  statistics  of  insanity  and  crime  and  vice,  and 
they  alone  are  enough  to  cast  doubt  upon  the  claim  that  a  public- 
achoiil  education  for  our  illiterates  is  sufficient  to  insure  a  decrease 
of  mental  and  moral  delinquency.  For  it  remains  to  be  explained 
why,  in  the  decade  ending  with  1880,  population  having  increased 
thirty  per  cent  and  illiteracy  only  ten  per  cent,  a  relative  decrease; 
that  the  number  of  criminals  diu'ing  the  same  period  present  the 
alarming  increase  of  eighty-two  per  cent,  while  of  insane  persons 
there  appears  the  enormous  addition"  of  one  hundred  and  forty- 
five  *  per  cent  ? 

Can  it  be  possible  that  with  greater  educational  facilities  there 
is  to  be  increased  crime,  and  that  every  enlargement  in  the  seat- 
ing capacity  of  our  schools  is  to  be  followed  by  a  larger  corre- 
sponding demand  for  insane  accommodations,  and  additional 
felons'  cells  ?  Perish  the  thought!  Yet  if  the  instruction  of  our 
common  schools  subdues  the  tendency  to  crime,  why  is  it  that  th© 
ratio  of  prisoners.t  being  one  in  3,442  inhabitants  in  1S50,  rose 
to  one  in  every  1,G47  in  1800,  one  in  1,021  in  1870,  and  one  in  837 
in  1880 ;  while,  upon  the  authority  of  the  Rev.  S.  W.  Dicke,  the 
amount  of  liquor  consumed  per  capita  was  three  times  as  great 
in  1883  as  in  1840  ? 

One  naturally  looks  to  the  large  and  constant  influx  of  foreign 
immigrants  as  a  partial  explanation  of  this  growing  dispropor- 
tionate increase  of  crime ;  but  the  facts  deny  the  hope,  for  tJjti 
fm*at  increase  is  to  bo  found  among  the  native-bom.  The  Rev. 
F.  H.  Wines,  who  conducted  this  branch  of  the  "  Tenth  Census 
Report,"  says  that,  while  in  1850  the  ratio  of  foreign  criminals  to 
population  was  five  times  that  of  the  native-bom,  in  1880  the 

*  It  b  bnt  fair  to  ettto  that  this  cnormooB  inCTcaiir!  of  in-  '  catOfOtlt  U> 

qwttion  the  •ccunicy  of  lh»  rciums  nf  ln««nr  persons  ma^  ■  if 

tbkt,  after  milting  cTcr;  a  '  Ho  ratio  <>f  incrvam;  i«  out  vt  ail  {iroportioa  to  ttel 

of  popalMioa.    (Seep>(tali  .  poiullum  of  the  Troth  Ccnooi.") 

t  "Proooodlap  of  ib«  Mat)on«l  PrUoa  UoofpvM,"  ISBfi,  p.  184. 
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ratio  was  only  two  to  one ;  and  if  we  deduct  the  commitments  for 
disorder  and  immorality,  the  ratio  of  foreign  criminals  is  but  little 
in  excess  of  that  for  native  whites.  So  clearly  is  this  indicated 
by  facts  and  figures,  that  Mr.  Wines  arrives  at  the  conclusion 
that  "  the  foreign  disregard  for  law  shows  itself  far  more  in  im- 
morality and  disorder  than  in  dishonesty  and  violence."* 

An  examination  of  the  "  Compendium  of  the  Tenth  Census " 
of  the  United  States  discloses  some  novel  and  threatening  facts. 
The  illiterates  of  the  United  States  comprise  seventeen  per  cent 
of  the  total  p<jpulation.  The  morally  and  mentally  deranged,  as 
shown  by  the  number  of  criminal  and  insane  persons,  bear  tho 
ratio  of  one  to  every  332  inhabitants.  The  general  average  of 
illiteracy  is  exceeded  by  every  one  of  the  original  slave  States 
with  the  exception  of  Missouri,  but  the  average  ratio  of  the  men- 
tally and  morally  iinsound  is  only  reached  in  the  State  of  Mary- 
land. South  Carolina,  which  shows  the  highest  percentage  of 
illiterates,  viz.,  55^  per  cent,  presents  the  lowest  average  of  any 
State  in  the  Union  as  regards  insanity  and  crime,  having  but  one 
delinquent  in  every  508  inhabitants  as  compared  with  one  in  every 
lfi7  in  California,  one  in  205  in  Massachusetts,  and  one  in  every 
%%%  in  the  State  of  New  York.  With  the  single  exception  of  the 
State  of  Maine,  every  Northern  State  east  of  Indiana  has  a  larger 
ratio  of  insane  and  criminals  than  tho  average  for  the  Union, 
while  the  States  west  of  Ohio,  those  on  the  Pacific  slope  excepted, 
fall  below  the  general  average. 

If  we  measure  the  extent  of  unrecorded  vice  by  the  proportion 
of  saloons  to  population,  the  showing  is  no  less  remarkable.  The 
"  Report  of  tlie  Commissioner  of  Internal  Revenue  for  the  Year 
1887,"  page  xxxiii,  shows  that,  for  the  entire  country  during  that 
year,  a  retail  license  for  selling  liquor  was  granted  for  every  329 
inhabitants.  Of  the  fifteen  States  showing  more  than  the  average 
number  of  illiterates  that  ratio  was  only  exceeded  in  the  State  of 
Louisiana;  while  the  lowest  averagt*  in  the  country  was  to  bo 
found  in  Mississippi,  which,  with  49^^  P^'r  cent  of  its  inhabitants 
returned  in  1880  as  being  illiterate,  supported  but  one  saloon  for 
every  l,f506  persons.  Even  the  prohibition  States  of  Maine  and 
Kansas  secured  licenses  for  the  sale  of  intoxicants  at  retail  to  an 
extent  only  equaled  by  four  of  the  fifteen  super-illiterate  States. 
The  proportion  of  saloons  to  population  throughout  the  fifteen 
super-illiteratfl  St^ites  is  one  for  every  700  inhabitants,  while  of 
the  other  States  California  hea<^ls  the  list  with  one  to  every  99 
persons,  New  Jersey  coming  next  with  one  license  to  every  171 
inhabitants,  followed  closely  by  New  York  with  one  to  every  179. 

The  table  which  follows  presents  some  disquieting  facts,  which 


*  "PfOModingi  of  the  Natiooal  Prison  Association,"  1888,  p.  260. 
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should  serve  as  a  salutary  warning  to  those  who  expect  to  find  in 
mental  stimulation  an  equivalent  for  moral  growth  and  culture: 

Compiltd  from  Compendium  of  Tenth  Cemua,  and  other  official  tovreea. 


I 


mttentM  ten 
■ttd  over. 

AHMMd 

per  aplta. 

Rntloof 
louiie  ud 

B<tk»ot 

HIqOIU  10 

popahUun^ 

ISSO.t 

ISSO.t 

1880.t 

1887. 

FIflc«n  illitemte  State* • 

Nortlicra  Sutcs  weet  of  Ohio  . 
Kortlieni  States  east  of  Isdiana. 

PcrosDtig*. 

7 
6A 

Ami.  pereiplta. 
297 

esi 

1  in  402 
1  in  879 
1  in  265 

1  In  700 
1  in30S 
1  inSS7 

Avenge 

17 

9840 

1  inssa 

1  in  889 

The  table  unmistakably  shows  a  greater  per  capita  of  wealth 
where  the  fewest  illiterates  are  enumerated,  but  it  no  less  clearly 
shows  that  this  augmentation  of  riches  has  been  accompanied  by 
increased  insanity  aud  crime  and  more  wide-spread  rice. 

But  we  need  nut  confine  ourselves  to  the  general  statiijtics  of 
the  United  States,  for  the  records  of  New  York  present  similar 
conditions,  which  can  be  analyzed  more  in  detail.  The  "  Annual 
Report  of  the  Superintendent  of  the  New  York  State  Prisons 
188t>,"  records  that  the  prisons  of  Auburn  and  Sing  Sing  contained' 
2,016  convicts;  of  these,  1,801  are  credited  with  a  common-school 
education,  373  are  classed  as  being  able  to  read  and  write,  19  are 
etumed  as  collegiates,  10  as  having  received  ciassic^il  and  71 

emic  educations,  97  as  being  able  to  read  only,  and  238 
aving  no  education.  Is  it  not  contrary  to  our  most  confidentj 
pre<lii.tions  and  undoubted  expect-ations  that  the  common  schooli 
should  furnish  eighty-three  per  cent  and  the  colleges  and  acade- 
mies over  four  per  cent  of  the  inmates  of  Auburn  and  Sing  Sing  ?  • 

When  it  is  remembered  that  the  detected  illiterate  generally 
6nds  his  way  to  prison,  while  the  highly  educated  or  well-to-do 
are  frwjuently  saved  by  friends,  who  compound  the  felony  to 
©scape  exposure  an<l  consequent  family  disgrace ;  that  many  are 
saved  from  conviction  by  the  ability  of  counsel  whose  service 
Are  far  beyond  the  means  of  the  illiterate  poor,  while  still  man] 
others  escape  into  voluntary  exile  to  avoid  imprisonment,  it  will 
•be  seen  that  even  the  figures  giv  '         '  '  '     v  the  ex« 

tent  of  crime  which,  in  strict  ju^l  le  toth< 

educated  classes.    Of  the  prisoners  of  Auburn  and  Sing  Sing  it 

\i\^  ■  |iercentag«  of  Uliteraojr  nbove  MrmtMB  per  eont,  the  sr- 
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fUomp  'iiimofthr  '  nn. 

i  Retail  Statc«  in  I '  '  oro  Report  of  lDt«rnu  Rer. 

«»\i«  CommlMlonrr.     Populttloo  for  18*7  from  "  \'  fi«c,"  18*8. 

•  The  rcjiort  for  Clinton  Prison  siroply  durific;  ...  ,        Ji/ni  riii>(i.il  ■Tn.rln.r  ili«  im^,  ^ 
•od  It  oould  not  bv  ludwUnl  •lOi  Aabarn  uU  Stas  Sing,  whkb  ds*- 
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is  further  noted  that  twenty  per  cent  were  total  abstainers  from 
intoxicants,  showing  very  clearly  that  a  perfect  mastery  of  self  is 
by  no  mejxna  necessarily  allied  with  au  honest  regard  for  the 
rights  and  property  of  others. 

But  if  the  education  of  the  masses  is  accompanied  by  no  dimi- 
nution of  vice,  crime,  and  insanity,  what  shall  we  say  of  the  effect 
illiteracy  may  have  upon  our  institutions  by  the  abuse  or  misuse 
of  the  suffrage  'i  The  following  extract  from  the  a«ldre8S  of  the 
Rev.  J.  C.  Hartzall,  delivered  before  the  National  Education  As- 
sembly at  Ocean  Grove,  in  August,  1885,  which,  with  other  ex- 
tracts, is  incoi-porated  in  tlie  speech  of  Senator  Blair  on  his  Edu- 
cational Bill,  delivered  in  the  Senate,  February  8,  188(i,  presents  a 
fair  example  of  the  rather  extravagant  statements  often  made  by 
publicists  and  statesmen  concerning  the  dangers  attending  the  ex- 
ercise of  the  elective  franchise  by  illiterate  voters.  The  reverend 
doctor  thus  appealed  to  the  Assembly:  "  1  simply  call  your  atten- 
tion to  what  may  be  the  injurious  effect  of  their  (illiterates)  silent 
action  at  the  polls.  The  members  of  our  respective  political  par- 
ties believe  in  the  Tightness  of  their  principles,  and  seek  to  make 
their  appeal  to  the  reason  and  the  consciences  of  the  i>eoplo ;  but 
the  figures  disclose  the  alarming  fact  that  in  eleven  States  these 
illiterate  voters  outnumber  the  votes  cast  in  the  last  presidential 
(1884)  election  by  either  of  the  political  parties.  Thus,  should 
they  unite  under  any  strong,  impassioned,  successful  leader,  they 
would  have  absolute  control  of  legislation  and  offices  in  those 
States,  and  of  the  election  of  twenty-two  members  of  the  United 
SUtes  Senate." 

Only  a  moment's  thought  is  necessary  to  expose  the  folly  of 
such  ill-founded  fears,  for  the  suggested  peril  is  contravened  by 
the  very  conditions  set  forth  as  dangerous,  as  the  inability  to  read 
and  write  affords  a  complete  and  absolute  bar  against  the  possi- 
bility of  such  concerted  action;  for  what  means  of  communication 
are  to  bo  employed  to  unite,  for  a  single  purpose,  the  illiterates  of 
eleven  States,  who  can  neither  read  letters,  circulars,  documents, 
nor  newspapers,  and,  still  further,  are  unable  to  write  answers  in 
return  ?  It  requires  the  most  perfect  organization,  careful  can- 
vass, and  the  expenditure  of  vast  sums  of  money,  to  bring  out  a 
full  vote  where  conditions  are  the  most  favorable  for  it,  in  the 
fiinlightened  and  thickly  settled  portions  of  the  Union,  and  only 
where  States  are  very  evenly  divided  is  the  organization  so  jMsr- 
fected,  at  great  cost,  as  to  make  a  full  vote  possible. 

But  the  election  returns  themselves  are  sufficient  to  prove  that 
the  voters  in  the  illiterate  States  adhere  more  closely  to  the  two 
gr  which  are  said  to  "appeal  to  the  reason  and  con- 

9c\-  rj  "  than  do  the  voters  of  the  States  affording  the 

beat  facilities  for  the  education  of  the  masses ;  and  iu  the  election 
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referred  to  in  tlio  address,  the  fifteen  super-illiterate  State*  com- 
bined cast  but  twcmty-five  per  cent  of  tke  Greenback  vote  jiollc 
by  the  single  State  of  Michigan,  whUe  in  the  late  presidentic 
election  tho  same  fifteen  States  cast  but  ten  per  cent  more  Labor- 
Union  votes  than  were  cast  in  the  State  of  Kansas  alone,  ainl 
nine  of  the  super-illiterate  States  fail  to  record  the  polling  of  a 
Union-Labor  vote. 

Far  from  mental  stimulation  being  essential  to  raoral  devel- 
opment, the  most  perfect  order  and  deepest  sense  of  justice  are 
often  found  associated  with  the  densest  ignoi-ance  among  the  low- 
est races  of  humanity.  Turn  your  attention  to  the  Papnan-Isl- 
anders,*  the  Veddahs,t  the  Dyaks  of  Borneo,!  the  Fuegiaus,*  and 
other  barbarous  races  which,  in  the  absence  of  rulers  or  organ<t 
ized  Societies,  with  no  learning  and  but  little  acquaintance  with^ 
even  the  rude  arts  of  many  primitive  people,  have  developed  the 
highest  degree  of  tribal  piety,  integrity,  chastity,  and  regard  fur 
Covenants  almoat  unknown  to  civilized  man.  The  testimony  of 
early  travelers  proves  conclusively  that  intense  poverty  and  deep 
ignorance  are  by  no  means  incompatible  with  honesty,  integrity, 
and  virtue. 

The  table  shows  that  where  the  extremes  of  poverty  and 
wealth  prevail,  as  in  the  Elastern  States,  there  is  found  amaxi* 
mum  of  moral  and  mental  derangement,  as  exhibited  in  insamtyi,^ 
crime,  and  vice.  Where  wealth  is  more  evenly  distributed,  or  in 
tlie  Western  States,  tJiere  are  noted  less  insanity  and  crime,  but 
almost  as  high  a  ratio  of  saloons  as  in  the  East,  In  the  Southern 
States,  although  having  a  low  per  capita  of  wealth,  yet  the  men- 
tal and  moral  forces  of  development  are  more  nearly  in  adjust- 

•  "  It  is  worthy  of  rpmsrk  (hut  tbcac  aimplc  islnudcre,  wiihoot  hope  of  rewanl  or  f<?ar  o( 
fnturo  punishment  »ftpr  death,  live  in  such  ficacc  aii'l  bmllicrly  lore  with  ono  u  '1 
timi  they  reeojsnixe  the  rli^ht  of  property  in  the  fullest  senst;  of  the  wonl,  « i 
lioing  any  Biithority  aninng  them  othtT  than  tlic  decision  of  their  ciders,  »<x»)nlin(?  to  th 
cu»tom»  of  iheir  forcfstliers,  which  Me  held  in  the  highest  regard."    (Earl  lioltTs  "  Voy«gc»1 
uf  the  Dogma,"  p.  161.) 

f  "The  Rock  Trddohs  aro  dlrided  Into  5m1a.ll  clans,  or  fkmilieei,  ax8odited  for  relftttoB^j 
■hip,  who  Agree,  parti  Liimliu'  the  for«»tji  araotif;  Uietmielvve  for  huDting-j^tunds,  the  Ihnll 
of  Mch  fuulty'a  poaacwlon  being  marked  by  stroutiD,  bilhi,  rock»,  or  some  wcU-koo* 
'trees,  and  tbew  oattTaotloul  •Hotnents  are  nlwaya  honorvbly  recognized  and  loiuuallT 
•erred  from  *iohttion.     FSach  par"  'n  the  most  energetic  *•'  irit 

bat  who  cxerci/H.-i«  n»i  ailtliorily  f.  -•  at  •  panlcutu  MM(i: 

ured  by  the  menjber»  of  the  cUn.''    ^Tcnnattt,  ii,  p.  440.) 

I  "The  Pyaks'  inlndj  arc  at  he»hhy  >»  vhdr  bodies;  theft,  bratitSUg,  »ad  aduUety  !*•_ 
nnknown  to  thorn."    (Itciylc'i  "  Borneo, "  p.  886.) 

"TliM  Dyak»  an-  manly,  hrHpitablc,  hoDe«t,  kindly,  tDJ  hiunaso  to  •  itqft*  vUdb  1 
•  etl  *)mme  our«ejTe«."     (Ibid,  p.  SIA.) 

•  "  Nuthinc;  like  a  eJiief  ooald  be  made  "iit  amr"—  '*"•  ^  •■-•  •"-  ■ 
<Ui  Ibcy  aecra  to  require  oma  for  tlir  pesee  of  ' 

^iMnotlier  «raj  most  affocftlonato,  ri-  :  -"    ---    -     v -'.ulij   i 
retiikir*  **  Voragin  toward  the  8.) 


ment  with  the  material  environment ;  henoe  tlie  average  of  crime 
and  vice  is  shown  by  the  table  to  be  relatively  low. 

The  Rev,  F.  H.  Wines,  statistician  and  philanthropist,  who  has 
made  questions  of  crime  and  criminals  the  study  of  a  lifetime,  was 
selected  by  the  authorities  at  Washington  to  compile  the  statistics 
bearing  on  delinquents  in  the  tenth  census ;  and  after  a  careful 
study  of  the  mass  of  figures  returned,  but  few  of  which  appear 
in  the  compendium,  he  makes  this  very  remarkable  statement  con- 
cerning the  facts  collected  and  enumerated :  "  If  a  comparison  is 
made  between  offenses  against  public  morals  and  against  public 
peace,  the  smallest  amount  of  disorder  and  the  largest  of  immo- 
rality, relatively,  are  found  among  the  native  whites,  the  most 
disorder  and  least  immorality  among  the  negroes;  and  the  for- 
eigners occupy  a  middle  ground  between  the  two,"  ("  American 
Prisons  in  the  Tenth  Census,'*  "  Proceedings  of  the  National  Pris- 
on Association  for  1888,"  p.  2G8.)  When  it  is  realized  that  the 
native  whites  represent  the  better  e<lucated  portion  of  our  popu- 
lation, and  the  negroes  the  more  illiterate,  while  the  foreigners 
are  on  an  educational  scale  between  the  two,  the  significance  of 
the  statement  can  neither  be  gainsaid  nor  belittled. 

We  are,  then,  confronted  by  facts  which  reveal  a  condition 
of  decreasing  illiteracy  and  increasing  crime,  of  augmenting 
tiBalth  with  more  wide-spread  destitution.  While  inventors  and 
engineers  have  united  continents  by  steamship  lines  and  cables, 
States  by  telegraph  and  railway  lines,  and  cities  by  bridges, 
statesmen  have  vainly  sought  to  unite  the  interests  of  employers 
and  employes,  of  railway  managers  and  shippers,  of  producers 
and  consumers ;  and  every  legislative  measure  intended  to  har- 
monize the  interests  of  these  conflicting  elements  has  given  rise  to 
greater  irritation  and  more  complicated  evils. 

Since  the  record  of  material  progress  and  mechanical  construc- 
tion has  been  one  of  unvarying  certainty  and  triumph,  while  leg- 
islation has  so  often  led  to  failure  in  the  investigation  of  this  edu- 
cational problem,  will  it  not  be  well  to  reject  the  hap-hazard 
devices  of  the  legislator,  and  confine  ourselves  to  the  scientific 
methods  so  successfully  employed  by  the  constructing  engineer 
and  mechanical  inventor  ?  Take,  for  illustration,  the  history  of 
Bessemer  steel  railway-bars.  The  introduction  and  use  of  these 
bars  for  our  railway-tracks  so  cheapened  the  cost  of  transporta- 
tion that  it  made  possible  the  development  of  the  far  Western 
States  and  Territories,  which  find  themselves  enabled  to  profitably 
market  produce  thousands  of  miles  away. 

Twenty  years  ago,  under  a  traffic  which  constituted  but  a 

ftU  fraction  of  the  mileage  which  the  same  roads  are  perform- 
,  iron  rails  became  worn  down  and  laminated  with  such 
the  oOKt  of  track  repairs  was  enormous,  and    it 


was  by  no  means  uncommon  for  iron  rails  to  bo  removed  from 
the  track  •worn  out  before  they  had  been  subjected  to  a  single 
season's  wear.  About  that  time  the  Bessemer  steel  rail  was  in- 
troduced, and  its  hard,  homogeneous  metal  offered  great  resist- 
ance to  the  wear  and  abrasion  of  the  rolling  wheels.  But  a  new 
difficulty  appeared;  for,  while  the  steel  rails  suffered  but  little 
from  wear,  they  developed  a  provoking  tendency  to  break  with- 
out giving  any  previous  warning,  which  served  to  increase  the 
danger  of  railroad  traveling.  Upon  the  discovery  of  this  evU, 
the  engineers  in  charge  neither  discarded  the  Bessemer  rails,  nor 
did  they  close  their  eyes  to  its  obvious  defects,  but,  in  imitation 
of  our  social  concerns,  they  kept  acurate  statistics  of  the  life  and 
breakage  of  the  rails,  and  finally  discovered  that,  in  the  effort  to 
resist  the  tendency  to  wear,  they  had  gone  so  far  as  to  make  the 
metal  brittle ;  hence  the  saving  to  wear  was  partly  lost  because  of 
the  failure  of  rails  by  breaking.  Less  carbon  was  put  into  the 
steel,  and  a  softer  metal  was  produced,  which,  while  vastly  supe- 
rior to  iron  as  against  lamination  and  abrasion,  was  sufficiently 
soft  to  avoid  the  breaking,  with  its  attendant  dangers. 

Do  not  the  facts  disclosed  by  our  social  statistics  cause  it  to 
appear  tlmt,  in  the  adjustment  of  our  schools,  we  have  gone  too 
far  in  onr  aim  for  material  advancement  and  development  of 
wealth,  anil  that  we  are  correspondingly  losing  in  the  direction 
of  moral  growth  and  culture  ?  Let  us,  then,  imitate  the  prudence 
of  the  railway  engineer,  and,  though  seeking  to  retain  the  ad- 
vantages which  are  already  ours,  lot  us  not  be  blind  to  the  visible 
dofecta  and  besetting  dangers  of  our  present  system.  Let  us  de- 
termine the  comjwsition  of  the  training  of  our  public  schools; 
let  us  see  if  its  parts  are  well  proportioned  and  the  compound 
skillfully  wrought,  and  a  thorough  analysis  may  prove,  as  with 
the  Bessemer  steel  rail,  that,  by  a  ju(li«;ious  change  in  the  nature 
or  proportion  of  the  ingredients,  our  rapid  increase  of  wealth 
may  suffer  a  trifling  diminution,  but  the  moral  balance  of  educa- 
tion will  be  restored,  and  material,  political,  and  moral  progress 
wiU  move  forward  together. 


Is   hill  presiiliutinl   nddrt-as   to   llio   Rojal  Gcogr; 
Straoliey,  assuming  that  the  last  barrier  osdoding  na  £r<> 
soon  be  brokeu  tbroagli,  otuurd  tbo  «9lablMiim«iil  of  the  eoiTCmorj' of  n 
dviTization  ami  progreHit  over  AfHcdfts  thi:  Best  ^0)iTftphif*a1  problom.    llm. 
tinent  pn  Kent^  whollj  different  coodltloot  frora  miy  othvr  land  thot  h$» 
bruQght  under 
can  not  be 
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THE  TAOUIST  RELIGION, 

Bt  WABEEN  a  BENTON. 


IN  an  attempt  to  iiuravel  the  mysteries  of  the  religions  of 
Chinese,  one  is  confused  at  the  outset  by  the  almost  obliter- 
ated lines  between  the  three  leading  forma  of  religion  existing 
side  by  side.  The  process  of  amalgamation  has  gone  on  for  eo 
many  centuries  that  one  is  liable  to  be  misled  in  an  effort  to  ana- 
lyze the  different  creeds.  The  fact  is  that  Buddhism,  Taoiiism, 
and  Confucianism  have  existed  in  the  same  minds  until  a  belief 
in  the  distinctive  phases  of  each  has  become  quite  common.  And 
even  those  who  nominally  accept  the  Christian  religion,  either 
Catholic  or  Protestant,  really  add  the  new  to  the  old  faiths,  and 
believe  more  or  less  in  the  four  religions.  It  is  thus  true  that  in 
one  mind  may  be  found  a  belief  in  four  primarily  distinct  and 
separate  religions — each  having  added  its  quota  toward  a  result 
whose  aggregate  beliefs  are  derived  from  wholly  dissimilar 
sources ;  and  the  rosuH  is,  as  might  be  looked  for,  a  unique  speci- 
men of  religionist. 

In  this  paper  I  shall  endeavor  to  indicate  the  particular  feat- 
ures of  Taouism. 

This  system  of  religion  is  pronounced  indigenous  to  China. 
Its  founder  was  one  Laou-tse,  who  is  supposed  to  have  lived  con- 
temporary with  Confucius,  and  to  have  been  some  years  older 
than  that  celebrated  philosopher.  The  word  Taou  signifies  re(i- 
8on,  and  theroforo  a  Ttxouist  is  a  ralionalisf,  in  name  at  least ;  but, 
in  fact,  the  Taouists  are  the  most  irrational  of  all  the  religionists 
of  the  East. 

The  tendency  in  rationalism  is  toward  the  utter  destruction  of 
belief  in  the  existence  of  unseen  spirits  of  evil.  Enlightened  rea- 
son dethrones  devils;  but  Laou-tse  created  devils  innumerablCj 
and  the  chief  concern  of  the  Taouist  sect  has  always  been  to 
manipulate  these  emissaries  of  evil.  Modem  rationalists  deny 
the  existence  of  devils,  and  relegate  them  to  the  category  of 
myths  and  to  personified  ideas. 

Not  so  the  rationalist  of  the  Orient.  He  finds  his  greatest 
pleasure  in  contemplating  the  very  atmosphere  he  breathes  as 
filled  with  spirits  constantly  seeking  his  injury ;  and  to  outwit 
Ms  Satanic  majesty  is  the  chief  end  of  life. 

""  ■     "  iiiided  on  the  monarchic  plan,    The  chief  high 

pri  to  the  Pope  in  the  Catholic  religion,  and  all 

W  la  vested  in  him.    His  decrees  constitute  the  laws  of  the 
w^W(•^  to        r  iracles  must  come  from  him  to 

h:^  i  to  exorcise  de^dls  and  to  heal 
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the  sick  and  avort  calamities,  and  this  power  he  delegates  to  sach 
of  the  priesthood  as  command  his  favor.  Such  delegated  power, 
however,  is  held  on  sufferance,  and  not  in  fee-simple.  It  is  not 
only  necessary  that  a  priest  gain  favor  with  his  royal  highnosit 
to  got  this  power,  but  he  must  retain  said  favor  in  order  to  hold 
the  power.  Tlxis  has  created  a  vast  army  of  priests,  who  are  tho 
williug  tools  of  the  high  priest ;  and  he  is  thus  enabled  to  wield 
the  most  absolute  and  despotic  sway  over  the  mindK  of  the  people. 

The  system  has  the  most  elaborated  code  of  demouology,  and 
it  is  likewise  patterned  after  the  political  constitution  of  tho 
empire.  The  head  devil  lives  in  the  sea,  and  has  been  honored  b; 
the  Chinese  people  by  being  adopted  as  their  national  emble 
The  dragon  flag,  which  floats  from  every  staff,  from  the  dome  of 
the  royal  palace  at  Pekin  to  the  mast-head  of  the  humblest  Chi' 
neae  boat,  testifies  to  the  high  esteem  in  which  the  chief  devil  of 
Laou-tse's  followers  is  held.  Then  the  multitude  of  lesser  devils 
is  so  groat  that  no  man  can  number  them  ;  and  these  are  on  tho 
track  of  every  man,  woman,  and  child,  seeking  in  all  methods 
their  injury.  To  watch  the  movements  of  this  devil  host,  and  to 
frustrate  their  designs,  is  the  province  of  the  Taouist  priests. 

Here  we  have  a  decidedly  interesting  state  of  things.  The 
very  earth  teeming  with  malicious  demons !  Man  everywhere 
exposed  to  their  attacks,  and  but  one  avenue  of  escape,  viz., 
through  the  interventions  of  the  priests!  Is  it  a  matter  of  sur- 
prise, therefore,  that  this  priesthood  wields  such  absolute  power 
over  the  minds  of  the  people  ?  They  live  on  the  fat  of  the  land. 
They  are  consulted  on  all  occasions,  and  their  instructions  are 
obeyed  to  tho  letter  by  their  deluded  followers.  It  is  not  to  bo 
wondered  at  that  these  priests  look  with  disfavor  upon  the  advent 
of  Europeans ;  that  they  fill  the  minds  of  the  people  with  such 
antipathy  to  all  change  from  the  est«,blished  order.  They  are 
wise  enough  to  forecast  their  own  overthrow  with  tho  advent  of 
a  deeper  intelligence. 

The  priests  are  celibates,  perhaps  with  the  thought  that,  if 
they  were  to  prove  unequal  to  the  task  of  managing  a  wife,  their 
prestige  in  devil  manipulation  might  suffer.  They  kf  "  ?" 
from  the  common  life  around  them  and  live  in  mount  i  i 

unfrequented  and  isolated  places,  that  they  may  the  better  im- 
press their  own  superiority  over  their  fellows. 

The  priests  are  calleil  upon  by  tho  people  when  it  is  dbcoverod 
that  a  home  or  village  is  infestetl  by  a  devil.    Devila  have  the 
power  to  materialize  themselves  into  a  piece  of  wn  -^^^  -.«..--  ^r 
dirt  in  order  to  get  into  the  bouses  unobsArvivl.     Tli 
not  creditad  with  a  high  order  of 

tectnre  is  governed  by  this  concep: ; 

trances  are  put  in  unexpected  angles  and  nii 
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tlie  idea  that  they  will  fool  the  devils.  They  cut  up  the  roof-lincm 
on  dwellings  into  fantastic  shapes  for  the  pui-pose  of  preventing 
devils  using  them  for  promenade  purposes ;  and,  as  a  matter  of 
fact,  those  imps  have  hard  work  to  get  into  the  houses.  But, 
when  they  once  get  in,  no  power  is  able  to  get  them  out  except 
the  priests. 

The  white  horse  is  a  common  form  in  which  devils  infest 
community.    They  appear  in  the  form  of  a  white  horse  walking 
upon  the  city  walls,  and  over  graveyards,  and  even   stepping; 
from  one  roof  to  another.    He  is  thus  soun  by  some  truthful  wi 
nesB,  and  the  evil  omen  soon  gains  currency. 

The  intervention  of  the  nearest  priest  is  sought,  who  takes 
survey  of  the  situation,  and  discovers  the  number  of  devils,  if 
more  than  one,  and  calculates  on  the  necessary  steps  to  capture  it 
or  them. 

The  financial  ability  of  the  community  has  much  to  do  in 
determining  the  means  of  safety.  If  the  locality  is  wealthy,  or 
has  a  few  wealthy  men  in  it,  the  priest  generally  makes  out  a 
strong  case.  He  may  require  to  call  in  other  priests  in  consulta- 
tion. All  this  time  the  people  dwell  in  morbid  fear,  ponding  de- 
liverance. At  length  the  priests  announce  their  ultimatum.  It 
will  require  a  fee  of  one  hundred  taels  (about  one  hundred  and 
thirty-three  dollars,  American  money)  to  procure  safety.  The 
money  is  raised  by  public  subscription  and  paid  over  to  the  priest 
in  charge.    Then  the  capture  of  the  devUs  is  the  next  step. 

A  bottle  or  jar  is  secured  for  each  devil,  and  the  i)riest8  secure 
a  bait  in  the  shape  of  imitation  gold  and  silver  tinted  paj)er 
(called  Joss  paper).  This  paper  is  imitation  money,  and  when 
it  is  reduced  to  spii-it  by  being  burned,  the  devils  do  not  know 
it  from  genuine  money — here  again  showing  their  low  mentality 
— and  they  enter  the  bottle  in  which  the  Joss  paper  has  beei 
burned.  When  they  are  thus  entrapped,  the  bottle  is  sealed  am 
carried  away  by  the  priest.  Then  the  people  feel  grateful  t 
their  deliverer,  and  the  priest  has  again  impressed  his  importance 
to  the  welfare  of  the  community  and  at  the  same  time  replenish 
his  bank  account.  The  "  Tsung  li  Yamen,"  or  office  of  the  head 
priest  of  this  sect,  is  a  curiosity.  It  has  large  halls  and  rooms 
filled  with  dust-covered  and  sealed  jars,  in  every  one  of  which  is 
confined  a  devil,  captured  in  the  above  unique  plan.  And  were 
each  and  every  jar  fi^Ued  with  silver,  I  question  if  it  would  equal 
the  sums  paid  for  the  cajiture  of  these  imprisoned  devils. 
.  This  demonology  enters  into  every  phase  of  Chinese  life.  The 
priest  is  the  only  medium  between  the  people  and  their  invisible  foe. 
Not  a  voyage  is  undertaken  until  the  devils  are  baited  by  burning 
1  Not  a  wedding,  but  the  priest  is  called  in  to 

for  good  or  ill  luck.    And  when  a  man  is  sick, 
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he  is  possessed  of  derils.  Chills  are  the  most  common  forra  of 
possession.  What  makes  a  man  shake  if  he  is  not  in  the  power 
of  a  devil  ?  So  the  people  believe,  and  a  priest  is  called  instead 
of  a  doctor,  and  prayers  take  the  place  of  pills.  Epileptic  fits  or 
convulsions  are  the  devil  in  a  malignant  form;  and  if  a  man  is 
taken  thns  in  a  crowded  building,  that  building  is  rapidly  dc 
serted. 

A  good  doctor  could  go  among  the  Chinese  and,  by  curing  the 
sick,  attending  his  physic  by  incantations,  enthrone  himself  as 
a  deity  in  the  belief  of  that  deluded  people.  When  a  man  is 
dying,  no  money  would  induce  a  Chinaman  to  remain  near  him, 
I  first  met  this  fact  on  a  Pacific  steamer  bound  from  San  Francisco 
to  Hong-Kong.  I  was  walking  on  the  deck  with  the  ship's  sur- 
geon, when  a  stream  of  Chinamen  came  rushing  on  deck  from  tho 
lower  decks  like  a  colony  of  ants  when  disturbed.  I  asked  what 
had  caused  such  a  stampede.  Tho  doctor  replied  that  a  China- 
man was  dying.  He  hurried  below,  and  found  a  man  gasping  his 
last  breath,  with  consumption.  I  discovered  later,  when  pursuing 
my  studies  of  Chinese  religions,  the  secret  of  this  strange  stam- 
pede. The  devil  was  after  the  soul  of  that  poor  consumptive,  and 
the  rest  were  not  going  to  take  any  chances  by  remaining  near 
him  in  the  final  struggle. 

Not  every  wise-looking  magpie  or  crow,  which  alights  upon 
the  boitgh  of  a  tree  to  rest,  is  the  innocent  creature  it  appears  to 
be;  but  a  devil  in  disguise  spying  out  the  lay  of  the  land.  Nor 
do  the  frightened  people  seek  relief  by  killing  the  bird  of  evil 
omen,  but  they  call  a  priest  to  look  into  the  matter.  He  generally 
advises  that  the  tree  be  cut  down  in  the  night  and  removed. 

Thus,  when  the  devil,  alias  a  mag]jie,  returns  to  his  perch,  he 
is  fooled,  and  thus  thrown  off  the  track. 

The  ceremonies  so  often  observed  on  occasions  of  death  all 
have  their  origin  in  the  demonology  of  the  Taouists.  Paper  suits, 
paper  palaces,  paper  pipes  and  money  are  burned  when  a  man 
dies,  to  pro^-ide  the  soul  of  the  dead  with  means  of  bribing  its 
way  through  the  devil's  kingdom  to  its  rest,  and  the  suits  burned 
are  often  patterned  after  high  officials'  gowns,  in  order  to  ii 
press  more  favorably  the  spirits  encountered  on  tho  mysterioi 
journey. 

Taouist  priests  are  called  to  consult  the  soul  of  the  d' pari  o' 
to  ascertain  its  wishes.  They  discover  the  locality  for  burial,  uik 
indicate'  all  details  of  this  last  service  to  the  dead. 

The  Shanghai  Railroad  met  its  doom  from  this  source.  Thij 
priests  informed  the  people  that  the  rumbling  nnisfl  of  thn  rars 
and  tho  steam-engine  were  distasteful  to  tV- 
iinmerous  mounds  along  its  course.  To  apju... 
doad,  Chinese  capitaliata  bought  the  road  with  ith 
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and  tore  up  the  tracks  and  stored  the  entire  plant  under  sheds  at 
BhangbaL  Thus  it  is  seen  that  this  religion  stands  in  the  way  of 
all  innovations  in  that  old  country,  and  the  first  thing  necessary 
in  order  to  introduce  railroads  into  China  is  to  dethrone  the  priests 
and  infuse  a  little  conunon  sense  into  the  people. 

Since  this  last  paragraph  was  written,  this  point  has  had  a 
characteristic  demonstration.  Through  the  influence  of  Li  Hung 
Chang,  the  most  intelligent  and  progressive  Chinaman,  and  one 
or  two  other  high  officials,  the  emperor  was  prevailed  upon  to 
gcant  the  construction  of  a  railroad  from  Hankow  to  Pekin.  Not 
many  days  had  elapsed  after  the  permit  was  given  until  the  Tem- 
ple of  Heaven  at  Pekin  was  burned,  and  floods  came  in  the  Yel- 
low and  Yang-tse  River  Valleys,  which  were  interpreted  to  have 
been  indications  of  the  disapproval  of  the  proposed  innovation  on 
the  part  of  spirits  or  the  Taouist  devil;  and  the  press  dispatches 
announce  that  the  emperor  has  taken  the  timely  warning  and  re- 
voked his  sanction  of  the  proposed  railroad.  Any  one  having  to 
make  the  journey  between  the  two  objective  points  of  the  pro- 
posed road  will  save  time  by  starting  on  foot,  or  going  around 
via  Shanghai  by  water.  Otherwise  he  is  liable  to  have  a  long^ 
time  to  wait  for  the  completion  of  the  roatl. 

During  the  prevalence  of  the  great  famine  in  northwestern 
China  in  1874-'78  there  was  an  unusual  flood  in  the  valley  of  the 
Yang-tse-Kiang.  The  priests  endeavored  to  solve  the  mystery  of 
this  uneven  distribution  of  rain.  The  censure  fell  upon  the  royal 
household  at  Pekin.  It  is  the  duty  of  the  emperor  to  enter  the 
Temple  of  Heaven  twice  a  year  and  invoke  the  blessings  of  Heaven 
upon  the  people.  He  always  asks  for  rain  among  other  things, 
and  the  impression  obtained  that  the  emperor  had  hurriedly  asked 
for  rain,  but  had  not  taken  the  pains  to  state  where  he  wanted  it. 
The  result  was  that  floods  came  in  some  places,  while  famine  from 
drought  came  in  other  parts  of  the  empire.  This  feeling  was  pro- 
ducing a  general  spirit  of  revolt,  when  in  1878  the  rains  came  to 
the  rescTie  in  the  drought-smitten  provinces. 

At  this  time  I  had  a  conversation  with  a  merchant  at  Shanghai 
on  the  subject.  Ho  exhibited  an  independence  of  thought  which 
was  exceptional.  But  it  showed  a  tendency  toward  the  inevitable 
break  from  the  tyrannical  rule  of  ignorance  and  superstition 
which  must  eventually  come  to  awaken  an  age  of  reason.  And 
when  it  comes,  the  Taouist  high  priest  must  fold  his  tent  and 
silently  march  away. 

T"  'hant  said,  *'  Chinaman,  he  all  time  chin,  chin  "  (mean- 

ing :  y  resort  to  prayers  and  other  priestly  methods  in  time 

of  calamity),  "  while  Melican  man,  he  build  more  stoat  walls  to 
le««DWiir   :  '      Ic." 

:.e  man  conclodod  that  substantial  sea-walls  and 
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dikes  were  more  availing  in  times  of  flood  than  prayers  as  a  proN_ 
tectioa  from  encroaching  waters  from  overflowing  rivers. 

But  the  dominance  of  ignorance  and  the  quackery  of  priest 
will  hold  China  in  slavery  to  an  unreasoning  fear  and  irrational 
faith  for  generations  yet  unborn.    Yet  the  seeds  of  a  better  intel- 

tligenco  are  being  planted  in  this  dark  comer  of  the  earth.  The 
people  observe  that  Europeans  give  no  heed  to  imaginary  devils, 
and  still  they  prosper  without  the  intervention  of  priests;  and 
thus  will  eventually  dawn  upon  them  how  grievously  their  fore- 
fathers have  been  hoodwinked,  cheated,  and  robbed  by  the  reign 
of  demonology,  created  and  perpetuated  for  their  own  gain  by  the 
army  of  Taouist  priests. 
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Bt  HEBBEHT  SPENCEB,  FEEDEBICK   greenwood,  Pkofbwoii  nUXLET, 
Bib  LOUIS  MALLET,  Am  JOHN  LAIDLICB. 

THE  following  letters,  reprinted  from  the  London  "Times"  of 
recent  dates  (from  November  7  to  15,  1880),  are  of  groat  in- 
terest on  account  of  the  light  they  throw  upon  some  of  the  more 
important  aspects  of  the  question  of  land  nationalization,  and  on 
the  problems  of  socialism  in  general. — Editor.] 

MB.  SPENCER'S  FIRST  LETTER. 

To  the  Editor  of  "  The  Times  "  : 

Sir:  During  the  interview  between  JVIr.  Morley  and  some  o! 
his  constituents,  reported  in  your  issue  of  the  5th  inst.,  I  was  re- 
ferred to  as  having  set  forth  certain  opinions  respecting  land-own- 
orship,*    Fearing  that,  if  I  remain  silent,  many  will  suppose  I 

*  Exirael  from  the  Mortey  InttrtUv). 

Ml.  Laidler  said  tbeir  method  of  di«lmg  with  the  toud  «rould  be  that  the  present 
owner*  sboald  hold  it  for  their  time,  and  that  it  sbotild  revert  bs<'k  to  Iha  St&t«.  Thcjr  r«- 
mernberod  that  Mr.  Herbert  Spencer  h&d  said  thmt  the  Uad  hnd  been  tkkeo  by  tone  ud  hy 
fmnd.    That  gentleman  had  alao  oaid  tltat  to  right  one  wrong  it  t*lies  anotbor. 

Mb.  Mou^r.— Haa  Mr.  Spenocr  Mid  thii)  t 

Ma,  Laiplks. — Yes-,  we  all  know. 

Mr.  Mohlct. — Tou  are  aware  that  ha  hai  reealkd  ioiim  of  the  thlo^  he  haa  laid  down  ; 

Ma.  LiiuiLia. — If  he  has  stated  truth  and  recalled  it,  the  truth  willpreralL 

Ma.  MoaLBT. — Do  70U  include  houses  f 

Mb.  Lajolbb. — We  iaelado  land,  not  houacs.  In  booBce  there  b  labtTr,  but  in  leml 
there  la  not. 

Mb.  Morlit.— Kotf 

Ma.  IiiinLCk. — There  may  be  labor  exerted  in  land,  bat  as  far  a»  Uie  labor  it  In  tlM 
laiid  we  brllere  it  ovg^ht  to  l>elong  to  the  laborer.  Aa  the  land  baa  l>ocn  obtained  I17  ih* 
tnethod  I  have  namn] — by  forc«  and  fraud,  aa  Spencer  »a.j§ — we  contend  that  the  laDil 
ought  to  be  taltcn  luick  by  thn  oonununity  and  handed  urcr  U>  the  municipalities  and  ooustjr 
OOimelU  to  be  ott'd  in  »iicl>  '  manner  mt  the  pt-op1s  may  elect  llMue  bodle*  ' 

lU,  MokUtr.— I  oaa  nc.  .  what  U  comoMnly  called  Batiooalitstkm  d  il 
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have  Bald  things  wlilcli  I  have  not  said,  I  find  it  needful  tu  a^v 
something  in  explanation. 

Already  within  these  few  years  I  have  twice  pointed  out  that 
these  opinions  (nia<le  to  api>ear  by  those  who  have  circulated  them 
widely  diflferent  from  what  they  really  are,  by  the  omission  of  ac- 
companying opinions)  were  set  forth  in  my  first  work,  published 
forty  years  ago ;  and  that,  for  the  last  twelve  or  fifteen  years,  I 
have  refrained  from  issuing  new  editions  of  that  work  and  have 
interdicted  translations,  because,  though  I  still  adhere  to  its  gen- 
oral  principles,  I  dissent  from  some  of  the  deductions. 

The  work  referred  to — "  Social  Statics  " — was  intended  to  be  a 
system  of  political  ethics — absolute  political  ethics,  or  that  which 
ought  to  be,  as  distinguished  from  relative  political  ethics,  or  that 
which  is  at  present  the  nearest  i)racticable  approach  to  it.  The 
conclusion  reached  concerning  land-ownership  was  reached  while 
seeking  a  valid  basis  for  the  right  of  property  :  the  basis  assigned 
by  Locke  appearing  to  me  invalid.  It  was  argued  that  a  satisfac- 
tory ethical  warrant  for  private  ownership  could  arise  only  by  con- 
tract between  the  community,  as  original  owner  of  the  inhabited 
area,  and  individual  members,  who  became  tenants,  agreeing  to 
pay  certain  portions  of  the  produce,  or  its  equivalent  in  money,  in 
consideration  of  recognized  claims  to  the  rest.  And  in  the  course 
of  the  argument  it  was  pointed  out  that  such  a  view  of  land-own- 
ership is  congruous  with  existing  legal  theory  and  practice ;  since 
in  law  every  land-owner  is  held  to  be  a  tenant  of  the  CrowTi — that 
is,  of  the  community,  and  since,  in  practice,  the  supreme  right  of 
the  community  is  asserted  by  every  Act  of  Parliament  which, 
with  a  view  to  public  advantage,  directly  or  by  proxy  takes  pos- 
spssion  of  land  after  making  due  compensation. 

All  this  was  said  in  the  belief  that  the  questions  raised  were 
not  likely  to  come  to  the  front  in  our  time  or  for  many  genera- 
tions ;  but,  assuming  that  they  would  some  time  come  to  the  front, 
it  was  said  that,  supposing  the  community  should  assert  overtly 
the  supreme  right  which  is  now  tacitly  assertod,  the  business  of 
compensation  of  land-owners  would  be  a  complicated  one : 

One  that  perhaps  can  not  be  settled  in  a  atriotly  eqnitftble  manner.  .  .  .  Most 
of  our  presout  hind-owners  are  men  who  have,  either  mediately  or  immediately, 
either  by  their  own  acts  or  by  the  aeU  of  their  onoeetors,  given  for  their  estate* 
equivalents  of  honestly  earned  wealth,  believing  that  they  were  investing  their 
savinga  in  a  logitimate  manner.  To  justly  estimate  and  llqaidato  the  claims 
of  Buoh  is  one  of  the  most  intricate  problems  society  wiD  one  day  have  to 
solve. 

To  make  the  position  I  then  took  quit«  clear,  it  is  needful  to 
add  that,  as  shown  in  a  succeeding  chapter,  the  insistence  on  this 

is  anything  but  vhat  it  ims  oaUod  tbe  other  day — diher  robbery  or  folly.  I  hare  really  no 
isorc  to  «ay  oa  that  subject, 
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doctrine,  in  virtue  of  "wliich  "the  right  of  property  obtains  s 
legitimate  foundation,"  had  for  one  of  its  motives  the  exehiaion 
of  Socialism  and  Communism,  to  which  I  was  then  as  profoundly 
averse  as  I  am  now. 

Investigations  made  during  recent  years  into  the  various  fori 
of  social  organization,  while  writing  the  "  Principles  of  Sociology,"^ 
have  in  part  confirmed  and  in  part  changed  the  views  published 
in  1850.  Perhaps  I  may  be  allowed  space  for  quoting  from  "  Po- 
litical Institutions  "  a  paragraph  showing  the  revised  conclusions 
arrive<l  at: 

At  first  bigbt  it  seems  fairlj  inferable  that  the  abttoluto  ownership  of  land  by 
private  persons  must  be  tbe  altimate  state  which  iodugirialism  brings  about  But 
though  indastrialisra  has  thus  far  tended  to  indivridaalizo  possession  of  land  whilo 
iodivJiJualizing  all  other  poasession,  it  may  be  doabted  whether  the  final  stage  ia_ 
at  present  reached.  Ownership  established  by  force  does  not  stand  on  tbe  aan 
footing  as  ownership  establiiibed  by  contract;  and  though  multiplied  sales  oo^ 
purchases,  treating  the  two  ownerships  in  tbe  same  way,  have  tacitly  assimilated 
them,  the  asainailation  may  eventnally  be  denied.  The  analogy  famished  1 
mmed  rights  of  poasession  over  human  beings  helps  as  to  recognize  tbispoosi! 
For,  while  prisoners  of  war,  taken  by  force  and  held  as  property  in  a  vague  way 
(being  at  first  much  on  a  footing  with  other  members  of  a  household),  were  re- 
duced more  definitely  to  the  form  of  property  when  the  buying  and  selling  of 
alaves  becoroo  general ;  and,  while  it  might  centuries  ago  have  been  tbenee  in- 
ferred that  the  ownership  of  man  by  roan  was  an  ownership  in  course  of  being 
permanently  established,  yet  we  see  that  a  later  stage  of  civilization,  reversing 
this  process,  has  destroyed  ownership  of  man  by  man.  Bimilariy,  at  a  stage  still 
more  advanced,  it  may  be  that  private  ownership  of  land  will  disappear.  As  that 
primitive  freedom  of  the  individual  which  existed  before  war  establislied  coercive 
infrtitattons  and  personal  slavery  comes  to  be  re-established  as  militancy  decliaoB, 
•0  it  seems  possible  that  the  primitive  ownership  of  land  by  the  community,  which, 
with  the  development  of  coercive  institutions,  lapsed  in  large  measure  or  wholly 
into  private  ownership,  will  bo  revived  as  industrialism  further  develops.  The 
rigime  of  contract,  at  present  so  far  extended  that  the  right  of  property  in  mora- 
blea  is  recognized  only  as  having  arisen  by  exchange  of  services  or  products  under 
agreements,  or  by  gift  from  those  who  bad  acquired  it  under  such  agreements, 
may  be  further  extended  so  far  that  the  products  of  the  soil  will  be  recognixed  oa 
property  only  by  virtue  of  agreements  between  individuals  as  tenants  and  tbe 
oomnionlty  as  landowner.  Even  now,  among  onrsclvcs,  private  ownership  of 
land  is  not  sbsolnte.  In  legal  theory  land-owners  are  directly  or  indirectly  tcnante 
of  tbe  Crown  (which  in  our  day  is  equivalent  to  the  State,  or,  in  other  words,  tiia 
eommunity);  nnJ  the  commnnity  from  time  to  time  resumes  possession  after 
making  due  compensation.  Perhaps  the  right  of  tbe  community  to  the  land,  thus 
tacitly  asserted,  will  in  time  to  come  be  overtly  asserted  and  acted  upon  after 
nakiog  full  allowance  fur  tbe  accumulated  value  artifii"  '  n.  .  .  .  Tliero 
I  reason  to  suspect  that,  while  private  possession  uf  thii  d  b*  labor  wl 

'grow  even  more  definite  and  sacred  tiian  bi  w1 

eon  not  be  produced  by  labor,  will  eventually 

inny  not  be  privttt«ljr  poaoeescd.     As  the  individual,  priniitivoly  owner  T.] 

partially  or  wholly  Ioom  owneraliip  of  himitclf  during  tbe  mililaal  r 
trradualty  resumes  It  as  the  industrial  rigimt  develiips,  so  poaihly  thn 
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proprietorsbip  of  Innd,  partially  or  wholly  mergod  in  the  ownership  of  dominant 
men  daring  evolutiou  of  the  militant  type,  will  be  resumed  as  the  industrial  type 
becomes  fully  evolved  (pp.  648-648). 

The  use  of  the  words  "  possible,"  "  possibly,"  and  "  perhaps  " 
in  the  above  extracts  shows  that  I  have  no  positive  opinion  as  to 
what  may  hereafter  take  place.  The  reason  for  this  state  of  hesi- 
tancy is  that  I  can  not  see  my  way  toward  reconciliation  of  the 
ethical  requirements  with  the  politico-economical  requirements. 
On  the  one  hand,  a  condition  of  things  under  which  the  owner  of, 
say,  the  Scilly  Isles  might  make  tenancy  of  his  land  conditional 
upon  professing  a  certain  creed  or  adopting  prescribed  habits  of 
life,  giving  notice  to  quit  to  any  who  did  not  submit,  is  ethi- 
cally indefensible.  On  the  other  hand,  "  nationalization  of  the 
land,"  effected  after  compensation  for  the  artificial  value  given 
by  cultivation,  amounting  to  the  greater  part  of  its  value,  would 
entail,  in  the  shape  of  interest  on  the  required  purchase-money, 
as  great  a  sum  as  is  now  paid  in  rent,  and  indeed  a  greater,  con- 
sidering the  respective  rates  of  interest  on  landed  property  and 
other  property.  Add  to  which,  there  is  no  reason  to  think  that 
the  substituted  form  of  atlministration  would  be  better  than  the 
existing  form  of  administration.  Tlie  belief  that  land  would  be 
better  managed  by  public  officials  than  it  is  by  private  owners  is 
a  very  wild  belief. 

What  the  remote  future  may  bring  forth  there  is  no  saying » 
but  with  a  humanity  anything  like  that  we  now  know,  the  im- 
plied reorganization  would  be  disastrous. 

I  am,  etc.,  Herbert  Spenceb. 

AniKNJtCK  Clgb,  Xottmber  6lh. 


MB.  GREENWOOD'S  LETTER. 
To  the  Editor  of  "The  Times  "  : 

Sir:  Mr.  Herbert  Spencer's  letter  in  "The  Times"  of  to-day 
carries  with  it  a  heavy  lesson  to  political  philosophers.  They  are 
taught  to  remember  that  this  is  an  age  of  popular  education,  as 
well  as  of  social  unrest;  that  their  books  are  read  not  only  by 
students  like  themselves,  who  often  find  their  chief  interest  in  a 
display  of  intellectual  subtlety  or  athleticism,  but  by  thotisands 
of  men  who  are  ever  on  the  alert  for  warranted  theories  of  social 
reform  that  will  better  their  condition.  And  if  such  theories 
should  happen  to  be  ill-considered  before  publication,  or  unaccom- 
panied by  a  strong  and  clear  recital  of  whatever  reasons  are  fatal 
to  thflir  application  in  this  work-a-day  world,  the  mischief  they 
rr  r>us.    How  clearly  Mr.  Spencer  himself  must  see 

t  (ow  sorry  he  must  be  for  having  so  terribly  mis- 

or  uud  the  Labor  party  of  Newcastle  alone — that 
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is  not  imaginable — but  many  other  poor  men  also  •r-Iio  babitually 
hang  on  the  authority  of  great  men  like  himself 

It  was  when  Mr.  Morley  was  so  delicately  at  New- 

castle that  a  member  of  the  Labor  party  deput  r^keii  hira 

what  he  thought  about  the  nationalization  of  the  land.  Mr. 
Morley  demurred.  Mr.  Laidler  said  the  Labor  p^rty  had  its  own 
plan.  "  They  remembered  that  Mr.  Herbert  Spencer  had  said  that 
the  land  had  been  taken  by  force  and  fraud ;  that  gentleman  had 
also  said  that  to  right  one  wrong  it  takes  another/'  "  Why,"  re- 
plies Mr.  Morley,  "has  he  said  this?"  "We  all  know  he  has," 
rejoins  Mr.  Laidler.  "  But  you  are  aware  that  he  has  recalled 
some  of  the  things  he  has  laid  down?"  "Yes,"  rejoins  Mr. 
Laidler;  "  but  if  he  has  stated  truth  and  recalled  it  the  truth  will 
prevail."  There  we  are.  This  little  bit  of  conversation  is  pre- 
cious beyond  many  pages  of  "absolute  political  ethics,"  judged 
by  the  standard  of  usefulness;  and  it  will  be  useful  to  nobody  »o 
much  as  to  writers  like  Mr.  Herbert  Spencer, 

For  what  has  he  to  say  to  it  all  ?  He  says  that  the  opinions 
quoted  by  Mr.  Laidler  were  set  forth  forty  years  ago  in  a  work 
"intended  to  be  a  system  of  absolute  political  ethics;  or  that 
which  ought  to  be,  as  distinguished  from  relative  political  ethics, 
or  that  which  is  at  present  the  nearest  practical  approach  to  it," 
Those  opinions  were  accompanied  by  others  which  forbid  the 
interpretation  sometimes  put  upon  them.  But  yet,  on  reflection, 
they  satisfied  Mr.  Sj)encer  so  little,  he  thought  them  so  little 
guarded  or  corrected  by  those  other  opinions  of  his,  that  for  the 
last  fifteen  years  ho  has  not  allowed  the  book  that  contained  them 
to  appear  in  any  language.  "  Though  I  still  adhere  to  its  general 
principles,  I  dissent  from  some  of  the  deductions" — those,  per- 
haps, which  Mr.  Laidler  regards  as  truth  onco  uttered  and  never 
to  be  recalled.  Besides,  what  Mr.  Spencer  said  on  this  subject 
"was  said  in  the  belief  that  the  questions  raised  were  not  likely 
to  come  to  tlio  front  in  our  time  or  for  many  generations";  and 
it  did  include  the  statement  that,  if  the  community  took  the  land, 
tho  necessary  business  of  compensation  would  bo  a  complicated 
one.  "To  justly  estimate  and  liqui- 
ent  land-owners  "  is  one  of  the  most  i  ^ 

day  will  have  to  solve."  Since  "  Social  Statics  "  was  publisht 
however,  Mr.  Spencer  has  come  to  revised  conclusions;  and  the 
h©  now  sots  forth  in  "  Tho  Times."  Permit  me  to  quote  a  It 
sentences  from  this  statement : 

T  ::  bns  thou  ftir  t  ■' 

«bi'  ..    '  '  otliiT  t'''S"-'-^'  '■ 

Htagv  la  at  present  r(MU.<lieJ.    ' 

utn«  footing  a*  ownorihtp  c.^...  „^.       ,  «.-. 

and  parchasee  treatiag  Ut«  two  ov,  m  tli«  aam*  vj< 
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]at«d  them,  the  assiinllatioa  1007  oventnallj  be  denied.  .  .  .  There  is  reason  to 
auspeot  that,  while  private  possession  of  things  produced  bj  labor  will  grow  oven 
more  deGaite  and  sacred  than  at  present^  the  inhabited  oreu,  which  can  not  be 
produood  bj  labor,  will  eTentaallj  be  distinguished  as  something  which  may  not 
be  privately  posaesaed.  .  .  .  Possibly  the  oommnnal  proprietorship  of  land,  par- 
tially or  wholly  merged  in  the  ownership  of  dominant  men  daring  evolution  of 
the  militant  type,  will  be  resumed  as  the  indnstrlal  type  becomes  fully  evolved. 

After  quoting  these  and  similar  passages  from  his  revised 
opinions,  Mr.  Spencer  makes  the  following  observations :  "  The 
use  of  the  words  'possible/  'possibly/  and  'perhaps/  in  the  above 
extracts  shows  that  I  have  no  positive  opinion  as  io  what  may- 
hereafter  take  place,"  But  of  this  Mr.  Spencer  feels  sure:  Na- 
tionalize the  land  on  righteous  principles  of  compensation,  and 
the  interest  on  the  purchase-money  would  exceed  the  sum  now 
paid  in  rent.  Moreover,  it  is  a  "  wild  belief  "  that  the  land  would 
be  bettor  managed — i.  e.,  more  profitably  managed — by  public 
officials  than  by  private  owners.  "With  a  hiunanity  anything 
like  that  we  now  know,  the  implied  reorganization  would  be  dis- 
astrous." 

Well,  we  have  only  to  do  with  the  humanity  that  we  now 
know;  and  being  what  it  is,  surely  Mr.  Spencer  should  have 
taken  pains  from  the  beginning  to  consider  its  manifold  weak- 
nesses and  temptations.  Yet  still  he  repeats  that  the  individual 
ownership  of  land  was  established  by  force,  the  assertion  that  Mr, 
I^idler  and  the  Labor  party  of  Newcastle  stand  upon.  While,  as 
for  his  perhapses  and  i>ossiblie8,  they  are  in  fact  expressions  of 
doubt  as  to  whether  the  community  will  or  will  not  resume  own- 
ership of  the  land,  but  they  are  not  necessarily  to  be  taken  in  that 
sense,  and  any  Mr.  Laidler  might  be  forgiven  if  he  saw  in  them  a 
suggestion  of  the  right  thing  to  do,  or  a  prophecy  the  fulfillment 
of  whicli  it  would  not  be  wrong  to  precipitate.  All  the  more 
reasonably  might  he  think  so  when  he  sees  that  in  these  same 
revised  conclusions  Mr.  Spencer  likens  the  acquisition  of  property 
in  land  by  indiA-iduals  to  the  old-time  "ownership  of  man  by 
man."  "The  ownership  of  land  was  established  by  force";  it 
originated  in  robbery ;  at  the  root  it  is  robbery  still.  That  is  the 
point  for  Mr.  Laidler;  and,  writing  for  humanity  as  we  know  it, 
and  aa  the  next  generation  is  likely  to  know  it,  it  is  a  pity  that 
Mr.  Spencer  did  not  guard  at  once  and  in  the  strongest  way 
against  the  probable  use  that  humanity,  as  we  know  it,  would 
make  of  the  assertion.  The  possible  resumption  of  the  land  by 
some  totally  different  generation  of  humanity,  one  that  we  know 
not  of,  should  not  have  been  committed  to  print  as  the  righting 
^f  rarest  warning  that,  till  that  generation 

.,  ion  must  be  an  e.xct>edincr  great  folly, 
''  disaster.    For  the  good  of  humanity,  that 
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was  always  the  most  important  point  to  insist  upon.  It  is  to  bo 
feared  that  some  thousands  of  Laidlers  will  not  think  so  much  of 
it  now.  So  much  does  it  become  political  philosophers  to  be  care- 
ful. Some  medicines  are  also  poisons;  such  medicines  should 
never  be  issued  over  the  counter  to  any  and  every  purchaser  with- 
out a  warning  label ;  and  this  I  hope  I  may  say  without  seemmg 
disrespect  for  Mr.  Herbert  Spencer. 

Your  obedient  servant, 

Fbbdkkick  Gkeenwood. 

JVoMm^  7th. 

PROF.  HUXLErS  LBTTBR. 

To  the  Editor  of  "  The  Times"  : 

Sir  :  I  have  read  with  very  great  interest  the  "  heckling "  of 
Mr.  Morley,  the  letters  of  Mr.  Spencer  and  of  Mr.  Greenwood,  and 
your  editorial  comments  on  this  triangular  duel.  But,  if  I  may 
speak  in  the  name  of  that  not  inconsiderable  number  of  persons 
to  whom  absolute  ethics  and  a  priori  politics  are  alike  stumbling- 
blocks,  permit  me,  borrowing  a  phrase  which  a  learned  judge  has 
immortalized,  to  say  that  "  You  have  not  helped  us  much." 

Let  me  explain  the  nature  of  the  further  help  we  require  by 
putting  a  case  which  is  not  altogether  imaginary  : 

A  score  of  years  ago  A.  B.  bought  a  piece  of  land ;  he  paid  the 
price  asked  by  the  vender,  and  all  the  conditions  required  by  the 
law  were  fulfilled  in  the  transference  of  ownership.  The  transac- 
tion was  as  much  a  free  contract  as  if  A.  B.  had  gone  to  mark«'t 
and  bought  a  cabbage.  At  the  time  that  A.  B.  handed  over  his 
money  he  believed  that  the  State  was  a  copartner  in  the  contract, 
in  so  far  that  it  undertook  to  mainta,in  his  rights  of  ownership 
against  everything  and  everybody  who  should  attempt  to  invade 
them,  except  an  act  of  the  Legislature,  or  the  orders  of  the  com* 
manding  oflBcer  in  war-time,  or  a  police  officer  legally  author 
A.  B.  has  gone  on  paying  his  taxes  to  the  State  all  these  years,  ij 
full  conviction  that  the  State  contracted,  among  other  things,  to 
afford  him  the  protection  thus  defined. 

A.  B.'s  lawyers  assured  him  that  the  title  to  the  land  wa«  per- 
fectly good.  This  means  that,  for  several  centuries  at  least, 
neither  force  nor  fraud  has  int'ervened,  but  that  the  land  has 
passed  from  owner  to  owner  by  free  contract.  At  the  same  tiuvo, 
A.  B.,  who  is  somewhat  pedantic  in  the  matt' 
racy,  admits  that,  for  anything  he  knows  i 
reign  of  King  John  his  bit  of  land  may  have  b< 


date  than  8<?ott,  may  have  taken  t 

in  virtue  of  his  favor  at  Courts  kepi  li 

Bcendants. 
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Now,  my  friends  and  myself.  Laving  no  better  guides  than 
common  morality  and  common  sense,  are  of  opinion  tliat,  suppos- 
ing Ivanhoe  to  have  behaved  in  this  scandalous  fashion,  the  fact 
makes  not  the  smallest  diflference  in  justice  or  in  equity  to  the  title 
of  A.  B. ;  and  that,  if  it  did,  the  State,  which  has  contracted  to  de- 
fend A.  B.'s  title  without  the  least  reference  to  such  antiquarian 
contingencies,  would  commit  a  gross  fraud  if  it  broke  its  contract 
on  any  such  flimsy  pretenses. 

The  right  to  compensation  is  not  in  question ;  what  we  deny  is 
the  right  to  disturb  A.  B.  on  such  a  ground. 

It  would  appear,  however,  that  tliere  is  some  better  guidance 
than  that  of  common  morality  and  common  sense ;  "  absolute  po- 
litical ethics  "  is  an  infallible  indicator  of  what  we  ought  to  do^ 
whether  the  action  indicated  is  possible  or  impossible. 

Now,  what  we  want  is  this  very  light  as  to  what  we  ought  to 
do  in  such  a  concrete  case  as  that  I  have  mentioned.  The  dictum 
that  "  ownership  established  by  force  does  not  stand  on  the  same 
footing  as  ownership  established  by  contract,"  I  must  repeat, 
"  does  not  help  us."  Construed  strictly,  it  is  a  mere  truism ;  con- 
strued broadly,  it  may  cover  Mr.  Laidler's  view. 

What  we  want  to  know  is  this :  According  to  "absolute  political 
ethics,"  has  A.  B.  a  moral  as  well  as  a  legal  right  to  his  land  or  not  ? 

If  he  has  not,  how  does  "  absolute  political  ethics  "  deduce  his 
title  to  compensation  ?  And,  if  he  has,  how  does  "  absolute  politi- 
cal ethics  "  deduce  the  State's  right  to  disturb  him  ? 

No  question  is  raised  here  as  to  the  right  of  the  State  to  deal 
with  A.  B.'s  land  or  anything  else  he  possesses  on  grounds  of 
public  utility  or  necessity  ;  nor  do  we  want  to  know  what  may  bo 
done  by  the  wisdom  or  the  folly  of  future  generations.  "  Abso- 
lute political  ethics"  should  be  independent  of  time  and  space; 
and  it  ought  to  be  able  to  tell  us  whether,  m  foro  co7isineiitia, 
A.  B.,  if  he  continue  to  hold  his  land  under  the  circumstances  sup- 
posed, is  an  honest  man  or  a  receiver  of  stolen  goods. 

I  intervene  in  this  discussion  most  unwillingly,  but  I  have 
long  been  of  opinion  that  the  great  political  evil  of  our  time  is  the 
attempt  to  sanction  popular  acts  of  injustice  by  antiquarian  and 
speculative  arguments. 

My  friend  Mr,  Spencer  is,  I  am  sure,  the  last  person  willingly 
to  abet  *  lency.    But  I  am  afraid  that,  in  spite  of  all  Mr. 

Spencei  ^  ..  .j.imer8,the  next  time  Mr.  Morley  ^^sit3  his  constitu- 
ents his  pertinacious  "heckler"  will  insist  that,  after  all,  the 

■         ^.er  are  not  disagreed  in  principle; 

:  i  ug  "  between  ownership  primarily 

ind  other  ownership  can  not  be  cured  by  efflux  of 

'     '■    '    now,  or  at  any  future  period,  in  deal- 
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In  Ireland  confiscation  is  justified  by  the  appeal  to  wrongs  in- 
flicted tt  century  ago ;  in  England  the  theorems  of  "  absolute 
political  ethics"  are  in  danger  of  1    '  '  to  make  this 

generation  of  land-owners  responsib I  Is  of  William 

the  Conqueror  and  his  followers. 

I  am,  sir,  your  obedient  servant, 

T.  H.  HUXLBT. 

SIR  L.   llALLErS  LETTEa 
Jb  ihe  Editor  of  "  The  Times  "  ; 

Sir:  Mr.  Frederick  Greenwood's  letter,  and  the  leading  article 
in  "The  Times"  of  to-day,  on  Mr.  Herbert  Spencer's  recent  lott-er 
upon  this  subject,  leave  little  more  to  be  said  on  several  aspfM^t^ 
of  the  question,  but  there  are  one  or  two  points  upon  which  I 
should  be  glad  of  an  opjiortunity  of  adding  a  few  remarks. 

The  passage  in  the  "Political  Institutions"  quoted  by  Mr. 
Uerbert  Spencer  has  been  long  familiar  to  the  students  of  his 
writings,  and  to  some  of  them,  who,  like  myself,  are  among  his 
sincere  admirers,  has  always  been  a  subject  of  surprise  and  regret, 

The  whole  extract  should  be  read,  but  to  save  your  space  I 
confine  myself  to  the  concluding  sentences,  which  are  enough  for 
my  purpose : 

There  is  refison  to  aospoct  that  while  private  poasession  of  Uiinjjts  produced  by 
labor  will  (p'ow  oven  more  definito  and  sacred  than  at  present,  the  inhabited  &r«&, 
which  cun  not  be  produced  by  labor,  wUI  eveotuallj'  be  dlHtiuguiabcd  as  eoni(*- 
tliing  which  rna/  cut  be  privately  poBsessed.  As  the  indiridaol,  primitive 
OttTiw  of  himself,  partially  or  wholly  loses  ownership  of  himself  during  the  mil 
tant  Ti^imc,  bat  pnidually  reaoniea  it  as  the  indiistria]  tigime  develops;  so, 
biy,  the  communnl  proprietorship  of  land,  partially  or  wholly  merged  in 
ownership  of  dominant  men  during  evolution  of  the  militant  type,  will  be  reflomi 
iM  the  industrial  type  becomes  fully  evolved. 

The  analogy  here  suggeste-d  between  the  ownership  of  man  by 
other  men,  or  slavery,  and  the  private  ownership  of  land,  with  the 
inference  drawn  from  it,  that  as  the  first,  has  boon  abolished  in 
civilized  countries  the  second  may  possibly  share  its  fate,  has 
always  appearetl  to  me  essentially  fallacious 

The  principle  of  private  property,  so  far  as  the  term  is  appli- 
cable to  human  beinps,  has  not  in  their  case  boon  abolished — on 
the  contrary,  it  has  1  ited. 

Tlic  destruction  <:      .       ..  '■     iie  ri^lif  of  over^' man  lo. 

property  In  himself,  while  prohibiting  the  < 

.other  men,  both  imli      ' 

|tion  of  a  right  of  jn 

[In  order  to  render  Mr.  Spencer's  oi 

[mo  that    '  •  '    ' '   -   - 

LLoing  & 
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proposed  to  do  in  the  case  of  land,  from  the  individual  to  the 
Estate. 

But,  however  this  may  be,  it  seems  clear  that  the  principle 
which  excludes  the  ownership  of  one  man  by  another,  rests  upon 
the  game  grounds  as  that  wliich  includes  private  property  in  land 
— viz.,  that  the  general  interests  of  society  are  best  promoted  by 
personal  freedom. 

There  seems  to  be  suflBcient  evidence  that  compulsory  labor  is 
less  productive  than  free  labor;  and  if  this  is  so  we  may  con- 
clude, even  setting  aside  all  considerations  of  humanity  or  mo- 
rality, that  the  interests  of  society  are  better  promoted  by  free 
labor  or  property  in  one's  self,  than  by  slavery  or  property  in 
I  othersv 

This  is  usually  admitted,  but  it  is  necessary  to  insist  upon 
wlxat  is  always  forgotten  by  those  who  declaim  against  private 
property  in  land — that  this  last  institution  also  is  an  essential 
condition  of  personal  freedom,  as  by  no  other  means  short  of 
coercion  can  a  due  relation  bo  maintained  between  demand  and 
supply. 

Whoever  holds  the  land  holds  that  which,  being  limited  in 
extent  (the  only  assumption  on  which  the  question  arises),  im- 
poses on  its  possessor  the  function  and  duty,  which  he  is  bound  in 
the  interest  of  society,  no  less  than  his  own,  to  perform,  of  restrict- 
ing an  undue  pressure  on  the  soil,  whether  for  agricultural  or 
urban  purposes,  whether  for  food  or  shelter,  by  the  increasing 
wants  of  the  population. 

If  the  family  is  the  economic  unit,  this  object  may  be  effected 
I  by  the  exercise  of  the  personal  responsibility  and  authority  of  its 
head  in  regulating  supply,  and  by  a  graclual  augmentation  of 
price  and  rent  in  restraining  demand.  When  the  limits  of  pro- 
duction or  supply  are  reached,  any  additional  population  must 
migrate  or  be  supported,  if  possible,  by  charity. 

But  whenever  the  economic  unit  is  extended  so  as  to  include 

|a  whole  community,  this  personal  responsibility,  and  with  it  per- 

Flonal  liberty,  disappears.    In  a  small  district  (a  village  or  canton) 

where  the  conditions  approximate  to  family  or  patriarchal  life  the 

yBvil  is  mitigated  ;  but  in  a  large  and  complex  society,  to  vest  the 

jperty  of  the  soil  in  the  State — i.  e.,  in  a  central  Government, 

removed,  as  it  must  be,  from  all  personal  contact  with  individu- 

'o  tlirow  upon  it  the  paramount  obligation  of  either  regu- 

0  incr*3ase  of  population  or  of  providing  food  and  shelter 

');?  numbers  by  progressive  inroads  upon  the  accumu- 

i  of  the  country — in  short,  upon  the  net  product,  which 

oorce  of  a  progressive  civilization.     The  first  of  these 

t  be  better  described  than  in  the  words  of 
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Ce  serait  cr^or  le  plaa  faillibic,  le  plus  nniversel,  le  plus  imm&Jint,  le  plas 
inqnisitorial,  le  plus  insupportable,  et  disons,  fort  hcurcuaement,  le  plas  impoul- 
bie,  de  tons  lee  despotisiiios  qae  jnniais  cervelle  de  pocba  on  de  mufti  ait  pa  coo- 
^Toir. 

The  second  course  cotdd  only  lead  to  the  gradual  pauperization 
and  ultimate  bankruptcy  of  any  country  which  had  the  folly  to 
embark  in  it.  Such  an  experiment  would  he  only  comparable  to 
that  of  a  vast  joint-stock  company  in  which  all  comers  wore  enti- 
tled to  shares  without  paying  for  them. 

The  distinction  drawn  by  Mr,  Herbert  Spencer,  in  common 
with  the  late  Mr.  Mill,  between  private  property  in  land  and  pri- 
vate property  in  things  produced  by  labor  is  one  which  I  believe 
to  have  no  economic  justification  whatever.  It  ignores  the  funda- 
mental principle,  on  which  the  institution  of  private  properly  is 
grounded — viz.,  that  a  due  relation  between  demand  and  supply 
can  be  maintained  in  no  other  way  consistently  with  personal 
freedom. 

From  this  point  of  view  the  fact  that  the  supply  of  land  is 
praotically  Limited,  and  that  it  is,  therefore,  a  natural  monopoly, 
renders  it  not  less  but  more  necessary  that  it  should  bo  allowed 
to  be  the  subject  of  private  appropriation. 

Sir  Henry  Maine  has  summed  up  the  whole  question  in  a  few 
words,  which  can  not  bo  too  often  repeate<l : 

There  are  two  eots  of  motiveg,  and  two  only,  by  which  the  great  hoik  of  t]ie 
materials  of  haman  eubsistenco  and  comfort  hero  hitherto  been  prodaeod  and 
reprodnced.  One  has  led  to  the  cultivation  of  the  Northern  States  of  the  Ameri- 
caa  Union  from  the  Atlantic  to  the  Pacific;  the  other  had  a  considerable  share  in 
bringing  about  the  agricullural  and  industrial  progress  of  the  Soutliern  States, 
and  in  old  days  it  produced  the  wonderful  prosperity  of  Pern  under  the  Inc 
One  system  is  economical  competition,  the  other  consisfa  in  the  daily  task, 
haps  fairly  and  kindly  allotted,  but  enforced  by  the  prison  or  the  scourge.  So  i 
as  we  liave  any  experience  to  teach  us,  we  are  driven  to  the  oonclasion  that  every 
Bociety  of  men  must  adopt  one  system  or  the  other,  or  itwill  pass  through  penory 
to  starvation.    ("  Popular  GoreromeDt.") 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Loms  Mallet. 

tS  RoTAL-CasBCCirT,  Batb,  yourmbfr  9tA. 


MK.  SrEN'CEa'S  SECOND  LETTER. 

To  the  Editor  of  "  Jlie  Times  "  : 

Sir:  As  Prof.  Huxley  admits  that  his  friend  A-  B.'«  title  to  ki« 

plot  of  land  is  qualified  by  t'  ■>{<es8  him 

if  it  Bt'Os  well — as,  by  implii  .  -  ijd-o^ 

hold  their  land  subject  to  the  supreme  ovmersliip  uf  the  StetiL^ 

is,  >'  '      .  •     ■'    '    .       -      ,         -. 

Wh:  I 
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existing  owners,  and  a  fortiori  does  not  affect  the  superior  title  of 
the  community — and  as,  consequently,  he  admits  that  the  commu- 
nity, as  supremo  owner  with  a  still  valid  title,  may  resume  posses- 
eiou  if  it  thinks  well,  he  seems  to  me  to  leave  the  question  standing 
very  much  where  it  stood  ;  and  since  he,  as  I  suppose,  agrees  with 
me  that  any  such  resumption,  should  a  misjudgment  lead  to  it, 
ought  to  be  accompanied  by  due  comx>ensation  for  all  artificial 
value  given  to  land,  I  do  not  see  in  what  respect  we  disagree  on 
the  laud  question.  I  pass,  therefore,  to  his  comments  on  absolute 
political  ethica 

"Your  treatment  is  quite  at  variance  with  phTgiological  principlea"  wonld 
probably  b«  the  criticiam  piused  by  a  modern  practitioner  on  the  doings  of  a  San- 
grado,  if  we  suppose  one  to  have  survived.  "  Ob,  bother  jonr  physiological  prin- 
clples"  might  be  the  reply.  "  I  have  got  to  cure  this  disease,  and  my  experience 
tells  mo  that  bloedinp:  and  frequent  draughts  of  hot  water  are  needed.^'  "  Well," 
would  be  the  rejoinder,  "  if  you  do  not  kill  your  patient,  yon  will  at  any  rate 
greatly  retard  his  recovery,  as  yon  would  probably  be  aware  had  you  resd  Prof. 
Uaxl«y's  '  Lessons  on  Elementary  Physiology,'  and  the  more  elaborate  books  on 
the  subject  wbicb  medical  students  have  to  maater." 

This  imaginary  conversation  will  sufficiently  suggest  that, 
before  there  can  be  rational  treatment  of  a  disordered  state  of  the 
lx>dily  functions,  there  must  be  a  conception  of  what  constitutes 
their  ordered  state:  knowing  what  is  abnormal  implies  knowing 
what  is  normal.  That  Prof.  Huxley  recognizes  this  truth  is,  I 
suppose,  proved  by  the  inclusion  of  physiology  in  that  course  of 
medical  eilucation  which  he  advocates.  If  he  says  that  abandon- 
ment of  the  Sangrado  treatment  was  due,  not  to  the  teachings  of 
physiology,  but  to  knowledge  empirically  gained,  then  I  reply 
that  if  he  expands  this  statement  so  as  to  cover  all  improvements 
in  medical  treatment  he  suicidally  rejects  the  teaching  of  physi- 
ological principles  as  useless. 

Without  insisting  upon  that  analogy  between  a  society  and 
an  organism  which  results  from  the  inter<lepondence  of  parts  per- 
forming different  functions — though  I  believe  he  recognizes  this 
— I  think  he  will  admit  that  conception  of  a  social  state  as  dis- 
ordered implies  conception  of  an  ordered  social  state.  We  may 
fairly  assume  that,  in  these  modern  days  at  least,  all  legislation 
aims  at  a  better ;  and  the  conception  of  a  better  ia  not  possible 
without  conception  of  a  best.  If  there  is  rejoicing  because  certain 
di.soases  have  been  diminished  by  precautions  enforced,  the  im- 
plie<l  ideal  is  a  state  in  which  these  diseases  have  been  extin- 
guished. If  particular  measures  are  applauded  because  they  have 
docreaaod  criminality,  the  implication  is  that  the  absence  of  all 
le  is  a  ■  Hence,  however  much  a  politician  may 

-pooh  .H he  can  not  take  steps  toward  bettering  the 

jial  state  without  tacitly  entertaining  them.    And  though  he 
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may  regsrd  abeolate  political  ethics  as  an  aiiy  vision,  he  makes 
bit  by  bit  refereuce  to  it  in  everything  ho  do«&  I  simply  differ 
from  him  in  contending  for  a  consistent  and  avowed  reference, 
instead  of  an  inconsistent  and  unacknowledged  reference. 

Even  without  any  such  strain  on  the  ima^nation  as  may  be 
required  to  conceive  a  community  consisting  entirely  of  honect 
and  honorable  men — even  without  asking  whether  there  is  not  a 
set  of  definite  limits  to  individual  actions  which  such  men  wonld 
severally  insist  upon  and  respect — even  without  asserting  that 
these  limits  must,  in  the  nature  of  things,  result  when  men  have 
severally  to  carry  on  their  lives  in  proximity  with  one  another,  I 
should  have  thought  it  sufficiently  clear  that  our  system  of  justice^ 
by  interdicting  murder,  assault,  theft,  libel,  etc.,  recognizes  the 
existence  of  such  limits  and  the  necessity  for  maintaining  them; 
and  I  should  have  thought  it  manifest  enough  that  there  muf;t 
exist  an  elaborate  system  of  limits  or  restraints  on  conduct,  by 
conformity  to  which  citizens  may  co-operate  without  dissension. 
Such  a  system,  deduced  as  it  may  bo  from  the  primary  conditions 
to  be  fulfilled,  is  what  I  mean  by  absolute  political  ethics.  The 
complaint  of  Prof.  Hxixley  that  absolute  political  ethics  does  not 
show  us  what  to  do  in  each  concrete  case  seems  to  be  much  like 
the  complaint  of  a  medical  practitioner  who  should  speak  slight- 
ingly of  physiological  generalizations  because  they  did  not  tell 
him  the  right  dressing  for  a  wound  or  how  best  to  deal  with  vari- 
cose veins.  I  can  not  here  explain  further,  but  any  one  who  dues 
not  nnderstaud  me  may  find  the  matter  discussed  at  length  in 
a  chapter  on  "Absolute  and  Relative  Ethics"  contained  in  the 
"  Data  of  Ethics." 

It  appears  to  me  somewhat  anomalous  that  Prof.  Huxley,  who 
is  not  simply  a  biologist  but  is  familiar  with  science  at  large,  and 
who  must  recognize  the  reign  of  law  on  every  hand,  should  tacitly 
assume  that  there  exists  one  group  of  lawless  phenomena — social 
phenomena.  For  if  they  are  not  lawless — if  there  are  any  natural 
laws  traceable  throughout  them^  then  our  aim  should  be  to  ascer- 
tain these  and  conform  to  them,  well  knowing  that  non-conformity 
will  ti  •     '     "'v  bring  penalties.     Not  taking  tl  '  i  r, 

it  won  OS  though  Prof.  Huxley  agrees  of 

"  practical  "  politicians,  who  think  that  every  legislative  measure 

is  to  be  decided  by  estimation  of  -  -  ^-;'-'-'-- —  •■■■  '    »  » —  Trt 

conclusions.     Well,  had  they  li:^  >t 

wonder  that  thoy  should  habitually  ridicule  x' 
but  the  a9t<>undiug  accumulation  of  fui 
pected  to  cause  Uvsa  confidonce  in  fir 
18.110  public 

W2.  Mr.  Jan.  ...     ._- , 

that  four  fiftlis  hare  been  wholly  or  } 
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in  the  years  1870-72  there  were  repealed  3,632  acts,  of  which  2,769 
were  totally  repealed.  Further,  1  myself  found,  on  examining 
,the  books  for  1881-'83,  that  in  those  years  there  had  been  re- 
pealed 050  acts  belonging  to  the  present  reign,  besides  many  of 
preceding  reigns.  Remembering  that  acts  which  are  repealed 
have  been  doing  mischief,  wbich  means  loss,  trouble,  pain  to  great 
numbers — remembering,  thus,  the  enormous  amount  of  suffering 
which  this  helter-skelter  legislation  has  inHicted  for  generations 
and  for  centuries,  I  think  it  would  be  not  amiss  to  ask  whether 
better  guidance  may  not  be  had,  even  though  it  should  oome  from 
absolute  political  ethics. 

I  regret  that  neitber  sptace  nor  health  will  permit  me  to  dlsouas 
any  of  the  questions  raised  by  Sir  Louis  Mallet.    And  here,  in- 

Edeed,  I  find  myself  compelled  to  desist  altogether.     In  so  far  as  I 
am  concerned,  the  controversy  must  end  with  this  letter. 
I  am,  etc.,  Hekbekt  Spbncer. 

ATBULnw  Club,  Novtmber  13th. 


ICR  LAIDLERS  LETTER. 


To  the.  Editor  of"  The  Times": 

Sir  :  As  one  of  the  deputation  of  members  of  the  Newcastle 
Labor  Electoral  Organization  who  recently  waited  upon  Mr. 
John  Morley,  M.  P.,  to  ascertain  his  opinions  on  certain  politi- 
cal and  social  topics,  I  was  intrusted  by  my  fellow-members  of 
the  deputation  with  the  question  of  the  nationalization  of  the 
land,  and  this  subject  I  discussed  with  Mr.  Morley.  In  doing  so^ 
I  sought  to  back  up  my  position  by  quoting  the  ninth  chapter  of 
"  Social  Statics,"  by  Mr.  Herbert  Spencer,  and  I  certainly  thought 
I  had  a  good  case  when  I  found  on  my  side  the  most  distinguished 
authority  of  our  time.  To  my  great  surprise  I  now  find  that  in 
the  letters  which  he  has  addressed  to  you,  Mr.  Herbert  Spencer 
appears  to  be  very  anxious  to  repudiate  the  doctrines  which  he 
preached  so  eloquently  in  1860.  Now,  although  it  is  a  common 
thing  for  the  politician  of  to-day  to  repudiate  principles  and 
eductions  which  he  formerly  warmly  espoused  and  to  adoptd 
others  which  he  once  energetically  condemned,  one  does  not' 
expect  the  same  vacillation  on  the  part  of  a  distinguished  phi- 
1  ■  '  like  Mr.  Herbert  Spencer.  I  find  it  difficult  to  undor- 
t  iis  positicin,  which  seems  to  be  this — that  while  adhering 

to  bi8  general  principles  be  abandons  certain  deductions  there- 
roni-    Now,  to  my  mind,  the  ninth  chapter  of  "  Social  Statics," 
liich  d'-filfl  with  "  The  right  to  the  use  of  the  earth,"  seems  as 
aid  as  unanswerable  an  argument  in  favor  of  the 
•'  ''■  ■  land  as  it  doubtless  appeared  to  Mr.  Her- 
it  was  written.    Let  us  trace  the  course 
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of  his  argument  through  the  ten  sectiona  of  which  the  chapter  U 
composed : 

1.  Given  a  race  of  beings  ha\'ing  little  claims  to  pursuo 
objects  of  their  desires,  and  a  world  into  which  such  beings 
similarly  born,  it  unavoidably  follows  that  they  have  equal  rights 
to  the  use  of  this  world.  Conversely,  it  is  manifest  that  no  one, 
or  part  of  them,  may  use  the  earth  in  such  a  way  as  to  prevent  the 
rest  from  similarly  using  it. 

2-  Equity,  therefore,  does  not  permit  property  in  land.  Other- 
wise, landless  men  might  equitably  be  expelled  from  the  earth 
altogether. 

3.  We  find  yet  further  reason  to  deny  the  rectitude  of  property 
in  land.  Violence,  fraud,  the  prerogative  of  force,  the  claims  of 
superior  cunning,  these  are  the  sources  to  which  titles  may  be 
traced.  Could  valid  claims  thus  be  constituted  ?  Hardly.  If  not, 
what  becomes  of  the  pretensions  of  all  subsequent  holders  of 
estates  so  obtained  ? 

4.  Not  only  have  present  land  tenures  an  indefensible  origin, 
but  it  is  impossible  to  discover  any  mode  in  which  land  can  be- 
come private  property.    Cultivation  can  not  give  a  legitimate  title. 

5.  Why  not  agree  to  a  fair  subdivision  of  the  land  ?  Until  we 
can  demonstrate  that  men  bom  after  a  certain  date  should  be 
doomed  to  slavery,  we  must  consider  no  such  allotment  permissible. 

6.  Either  men  have  a  right  to  make  the  soil  private  property 
or  they  have  not.  No  compromise  is  possible.  If  tliey  have  such 
a  right,  then  the  Duke  of  Sutherland  may  justifiably  banish  High- 
landers to  make  room  for  sheep-walks. 

7.  After  all,  nobody  does  implicitly  believe  in  landlordism.  If 
a  canal,  a  railway,  or  a  turnpike  road  is  to  be  made,  we  do  not 
scruple  to  seize  just  as  many  acres  as  may  be  requisite.  If  we 
decide  that  the  claims  of  individual  ownership  must  give  way, 
then  we  imply  that  the  right  of  the  nation  at  large  to  the  soil  is 
supreme. 

8.  To  what  does  this  doctrine,  that  men  are  equally  entitled  to 
the  use  of  the  earth,  lead  ?  Instead  of  being  in  the  possession  of 
individuals,  the  country  would  be  held  by  the  great  cor]3orate 
bofly — society.  Instead  of  leasing  his  acres  from  an  isolated  pro* 
prietor,  the  farmer  would  lease  them  from  the  nation.  Clearly, 
on  such  a  system,  the  earth  might  be  iuclos-  "  '  -uid  culti- 
vated in  entire  subordination  to  the  law  of  •  ,  la. 

9.  No  doubt  great  diflBcultiea  must  attend  the  resumption,  by 
mankind  at  large,  of  their  rights  to  the  soil.  Th  jf 
compensation  to  existing  proprietors  is  a  complii;..  " 
that  perhaps  can  not  be  settled  In  a  strictly  ixiuitublu  m:i 

But  there  are  others  besides  the  landed  class  to  h-    ■  •  ■  : 

The  righta  of  the  many  are  in  abeyance.    To  'lej  'f 
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their  rights  to  the  use  of  the  earth  is  to  commit  a  crime  inferior 
only  in  wickedness  to  the  crime  of  taking  away  their  lives  or  per- 
sonal liberties. 

10.  The  right  of  each  man  to  the  use  of  the  earth,  limited  only 
by  the  like  rights  of  his  fellow-men,  is  immetliately  deducible 
from  the  law  of  equal  freedom.  The  maintenance  of  this  right 
necessarily  forbids  private  property  in  land.  The  theory  of  the 
co-heirship  of  all  men  to  the  soil  is  consistent  with  the  highest 
civilization,  and,  however  diflBcult  it  may  be  to  embody  that  the- 
ory in  fact,  equity  sternly  commands  it  to  be  done. 

In  the  foregiiiug  digest,  beyond  one  or  two  connecting  words, 
the  language  is  that  of  Mr.  Herbert  Sponcor  himself.  Does  it  not 
constitute  an  unanswerable  argument  in  favor  of  the  nationaliza- 
tion of  the  land  ?  If  the  author  would  permit  it  to  be  reprinted, 
what  au  admirable  tract  the  ninth  chapter  of  "  Social  Statics " 
would  be  for  the  propagation  of  Socialistic  principles!  But  he 
now  seems  to  repudiate  the  offspring  of  his  own  genius !  Wo 
have,  however,  a  right  to  ask  that,  instead  of  a  vague  repudiation 
in  general  terms,  Mr.  Herbert  Speucor  should  tell  us  specifically 
what  deductions  he  has  abandoned  and  why  he  has  abandoned 
them.  We  might  then  endeavor  to  answer  his  answers  to  his 
own  propositions.  Yours, 

John  Laidlbr,  Bricklayer. 
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Bt  Q  eg  roe  ILE8. 

THE  fall  in  the  rate  of  interest  is  one  of  the  most  striking  facts 
in  the  financial  history  of  this  generation.  At  times  the 
price  of  money  has  risen,  and  investors  have  hoped  that  the  good 
old  rates  were  to  be  a  permanency ;  but  interest  has  soon  declined 
again,  vibrating  about  a  point  a  little  lower  than  the  center  of  its 
former  seesaw. 

Last  Afiril,  the  city  of  New  York,  in  purchasing  certain  up- 
town parks,  sold  stock  bearing  2J  per  cent  per  annum,  maturing 
in  twenty  years,  and  exempt  from  city  and  county  taxation.  The 
stock,  $7,457,000  in  amount,  brought  on  an  average  IOOtV-  High 
as  the  credit  of  the  metropolis  stands  with  investors,  still  higher 
stands  the  credit  of  the  United  States.  Its  bonds  last  April  netted 
a  return  at  current  market  prices  of  but  2'07  per  cent.  During 
the  decade  ending  with  January,  1889,  the  average  rate  realized 
on  a  United  States  Government  bond  y^aa  2*72  per  cent ;  during 
the  preceding  t«^n  years  it  was  4-06  per  cent,  very  nearly  one  half 
more.    Comparing  the  nine  years  and  nine  months  ending  Octo- 
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ber  31, 1889,  with  the  decade  preceding,  the  rate  of  dlscoanl 
OD  prime  commercial  paper  by  the  banks  of  New  York  dtj  de- 
clined from  an  average  of  6*33  to  an  average  of  5129  per  cent^  The 
Bank  of  England's  rate  concurrently  compared  shows  tho  rels> 
tirely  small  diminution  of  from  340  to  2ri8  per  cent* 

As  far  as  concerns  the  manufacturing  and  trading  puYjIio  who 
obtain  credit  at  banks  in  the  United  States,  the  decline  in  the  rate 
of  interest  has  been  slight.  It  has  been  very  different  with  regard 
to  returns  obtainable  from  investments  of  the  highest  class,  arocb 
as  thoee  offered  on  the  bonds  of  the  United  States  Glovermncnt, 
aad  of  the  great  cities  with  credit  unsmirched  by  traditions  of 
bankruptcy  or  repudiation.  An  investor  in  a  Government  bond 
has  certainly  a  form  of  property  wherr-in  the  cares  of  ownership 
are  brought  to  the  vanishing-point.  His  security  is  absolute;  bis 
bonds  are  registered,  so  that  he  need  fear  no  thief;  h&  can  sell  oil 
or  any  part  of  them  at  pleasure;  and, should  he  desire  to  pledge 
them  for  a  loan,  no  operation  is  simpler  and  easier.  Still,  two 
things  remain  to  be  desired — the  perpetuity  of  the  obligation,  and 
a  larger  supply  of  the  securities.  In  a  term  of  years,  all  too  brief, 
the  bonds  will  be  paid,  and  the  question  of  reinvestment  will  come 
up,  perhaps  to  be  settled  by  heirs  and  assigns  who  may  be  tempted 
by  a  shrinking  rate  of  return  to  accept  securities  which  are  no  se- 
curities. Railroad  financiers  have  noted  the  demand  for  perma- 
nency in  invastments,  and  have  profited  in  supj)lying  it.  For  ex- 
ample, certain  permanent  debenture  stock  issued  by  the  Canadian 
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Pacific  Railway  Company,  is  quoted  at  123 ;  certain  other  of  ita 
bonds,  equally  well  secured,  but  payable  in  1937,  are  quoted  at 
1 10 ;  both  bear  five  per  cent.  Investors  of  the  wealthiest  class  pre- 
fer investments  which,  while  absolutely  secure,  may  be  subscribed 
for  in  blocks  of  a  quarter  to  a  round  million — a  desideratum  which 
further  restricts  their  choice.  An  electric  current  may  be  so  in- 
tcnso  as  to  become  an  obstacle  in  its  own  path  ;  a  vast  volume  of 
capital  in  the  hands  of  an  individual  has  somewhat  the  same  effect. 
While  the  rate  of  interest  on  Goverament  bonds,  and  city  and 
railroad  debentures  has  been  steadily  falling  within  the  past  two 
decades,  the  rates  payable  on  real-estate  mortgages  have  declined 
in  sympathy.  This  year,  in  New  York  and  Boston,  liens  on  the 
best  city  property  have  been  placed  at  four  per  cent,  two  per  cent 
loss  than  the  rates  current  in  18()D.  In  other  large  cities  of  the 
Union  a  similar  decline  is  observable  ;  and,  as  between  newly  set- 
tled States  and  Territories  and  the  financial  centers  of  the  nation, 
the  disparity  in  the  rates  payable  on  well-secured  loans  is  much 
less  to-day  than  it  was  twenty  years  ago.  The  significant  point 
in  the  matter  under  consideration  is  not  so  much  that  the  rate  of 
interest  has  been  falling  as  that  interest  has  become  distinctly 
separated  from  the  wages  of  superintendence  and  the  premium  for 
incurred  risk,  which  u.sed  to  be  combined  with  it.  The  return  on  a 
'  Government  bond  represents  the  bare  remuneration  of  capital  em- 
ployed, without  hazard  or  care.  An  investor  in  first-class  city 
mortgages  receives  a  larger  income  than  if  he  had  bought  Govern- 
ment bonds  with  his  money,  but  ho  has  not  so  easy  a  time  of  it.  He 
must  have  titles  carefully  and  responsibly  examined ;  his  credit- 
ors may  be  unpunctual ;  occasionally  he  may  have  the  trouble  of 
a  foreclosure  on  his  hands.  His  investments  are  for  comparative- 
ly short  terms  of  years,  and,  between  one  investment  and  another, 
part  of  his  capital  may  be  unproductive;  or,  in  reinvesting,  he 
may  be  obliged  to  accept  a  reduced  rate.  Hence  the  competition 
for  securities  eliminating  hazard  and  bother,  which  is  one  of  the 
notable  facts  in  the  modern  world  of  finance.  Many  causes  have 
been  at  work  in  bringing  down  the  return  on  a  New  York  debent- 
ure to  five  eighths  as  much  as  can  be  obtained  on  a  Fifth  Avenue 
or  Broadway  mortgage.  First  of  all,  of  course,  must  count  the 
enormous  growth  of  American  wealth  within  recent  years ;  and, 
next,  the  fact  that  a  good  deal  of  it  is  in  the  hands  of  compara- 
tively few  men.  A  multi-millionaire's  income,  even  at  the  lowest 
current  i>ercentage,  is  so  much  more  than  his  outgo  that,  if  he  can 
be  relieved  from  care  and  anxiety  in  looking  after  his  possessions, 
h*»  t«  often  content  to  buy  securities  paying  but  half  as  well  as  the 
[lerties  did  twenty  years  since.  Another  prime  cause  for 
I  under  notice  is  the  steady  approximation  to  European 
of  interest  which  has  been  going  on  since  the  close  of  the 


war.    With  trade  restored  to  its  normal  cl         '     .  T  - 
reduction  in  the  national  debt,  have  come  u  •  -n 

in  national  securities.  Ever-improving  means  of  intercourse  by 
steam  and  telegraph  have  brought  about  a  better  knowledge  in 
Europe  of  other  leading  American  investments,  and  a  competition 
for  them  which  makes  the  London  demand  in  substantial  sympa- 
thy with  that  of  New  York.  Meanwhile,  too,  European  rates  of 
interest  have  fallen ;  in  1887  Germany  was  able  to  convert  her 
3|'s  into  3*8 ;  last  year  Great  Britain  refiinded  a  large  portion  of 
her  debt,  which  had  borne  3  per  cent,  at  2|,  with  a  liability  for 
but  2J  after  a  certain  term.  Among  the  consequences  which  have 
followed  the  diminution  of  income  from  secure  European  invest- 
ments has  been  the  invasion  of  the  American  industrial  field  by 
European  capitaL  This  invasion,  partly  prompted  by  the  fear  of 
continental  war,  in  seeking  to  add  profit  to  interest,  must  bfjth 
tend  to  increase  commercial  competition  in  America  and  contrib- 
ute to  further  lower  the  rate  of  interest.  A  fact  recently  pre- 
sented by  Mr.  M.  A.  Neymarck,  the  French  economist,  is  worth 
mentioning  in  this  connection :  when  the  existing  redeemable 
debts  of  France,  of  Paris,  and  of  the  French  railway  <■■  -a 

are  paid,  the  redemption  prices  will  exceed  the  issue  ;: b, 

$1,300,000,000. 

While  the  progress  of  science,  applied  to  <1       *     '        'he  r». 
Boorces  of  this  country,  has  prodigiously  inc^ea^  il,  the 

ratio  of  it  offered  for  safe  investment  has  increa£ed  at  the  same 
time.  Savings-banks,  triist  companies,  building  associations,  in- 
surance companies  diverse  in  type,  afford,  as  it  were,  a  thorough 
system  of  conduits  to  bring  every  tiny  riU  of  saved  earnings  to 
some  great  reservoir  of  accumulation.  Despite  America's  increaAd 
of  population,  there  are  now,  probably,  fewer  hoards  of  money  in 
its  old  stockings  than  ever.  When  tenders  for  city,  coimty,  St4ite, 
or  railroad  bonds  are  opened,  it  is  usual  to  find  that  the  majority 
of  competitors  are  trust  companies,  savings-banks,  and  other  con- 
cerns representing  small  investors,  ^v"  '  Tuand  first  ni  '  "'  Ty 
is  that  their  iJocurlty  shall  bo  unqu I  e.    To  this  ;  is 

class  a  vitally  important  inquiry  is.  Are  we  to  expect  a  rise  or  a 


fall  in  the  rate  of  interest  ?    In  cor 
be  enough,  in  passing,  to  say  that  . 
the  rate  of  interest  are  the  remote  conti' 
civil  commotion  ;  the  normal  influences 

PirJ't,  the  Oi-irtipAmtive  efficiency  or 
cApital;  next,  i' 
of  those  who  hu... 
Bonndness  of  the  currency,  assuring 


nostion  it  will 

ices  affecting 
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fc,  virgin  forests,  prairies,  and  mines  offer  as  splendid  oppor- 
mities  to  enterprise  as  enterprise  lias  ever  known  ;  so  far,  there- 
fore, the  demand  for  capital  to  develop  these  new  resources  will 

^tend  to  raise,  or  at  least  to  conserve,  the  rate  of  interest.  While 
this  is  true,  it  must  be  remembered  that  a  given  amount  of  capi- 

,tal  is  more  efficient  now  than  it  ever  was,  that  its  efficiency  in- 
creases; which  means  lessened  demand  for  it,  tending  to  reduce 
the  terms  paid  for  its  use — unless  new  and  profitable  applications 
of  capital  can  be  made.    As  invention  after  invention  is  perfected 

'and  introduced,  the  outlay  for  machinery  required  to  make  a 
million  pairs  of  shoes  steadily  diminishes.  Quick  and  cheap 
railroad  transportation  enables  a  country  merchant  to  keep  his 
stock  at  a  minimum  by  constantly  "sorting-up" — reducing  the 

I  capital  needed  for  his  business.    Telegraphic  purchases  and  pay- 
ments now  exclude  the  necessity  for  locking  up  capital  while^ 
correspondence  goes  on  through  the  post-office.     In  the*  vast^^J 
stores  of  capital,  sot  free  in  these  and  similar  ways,  arrives  the 
opportunity  for  inventiveness,  taste,  and  skill  to  create  now  wants, 
to  supply  them  and  some  old  wants  as  well  which  have  long  gone 

-hungry — to  increase  the  quantity  and  improve  the  quality  <:»f  life. 

'  In  so  far  as  such  new  applications  of  capital  are  not  commercially 
reproductive,  they  tend  to  maintain  the  rate  of  interest. 

Next,  as  to  security  in  investment.  During  recent  years  there 
has  been  an  immense  grrowth  of  American  cajjital  in  the  hands  of 
people  unable  or  unwilling  to  superintend  its  application  in  busi- 
ness, people  in  the  main  desirous  of  thorough  security  in  their 
investments — many  of  them  executors  and  trustees.  Financiers 
have  not  failed  to  observe  this  state  of  things  ;  it  has  enabled  them 
to  obtain  vast  loans  at  comparatively  low  and  diminishing  rates. 
Of*late  years  have  appeared  innumerable  issues  of  bonds,  debent- 

.ures,  and  mortgages;   covering  not  only  raiboad  property,  but^^ 
mills,   elevators,   apartment  -  houses,  office   and   club   buLldinga,^B 
When  the  loans  obtained  by  these  wholesale  borrowings  have 
been  remuneratively  applied,  the  result  has  been  all  that  the 

'lenders  could  ^vish.  But,  unfortunately,  the  securities  which 
warrant  a  buyer  in  dismissing  caution  and  the  necessity  for  dis- 
crimination are  few  indeed.     The  popularity  of  coupon  bonds  has 

textended  from  those  of  a  substantial  description  to  many  of  little 
or  no  value.  During  the  year  ending  June  30,  1888,  twenty-one 
per  coTit  of  the  bonds  outstanding  on  American  railroads  paid  no 
interest;  the  capital  involved  being  no  less  a  sum  than  eight  hun- 
i'  '  1  twenty-seven  million  dollars.  Of  allied  significance 
t  that  in  1888  one  in  every  ninety-eight  firms  in  business in!^ 

11ms  United  States  became  insolvent.    Despite  improved  methods 
'•''-'       '  '  -  through  mercantile 

.  h  burdens  the  com-l 
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uiimiTy  wiiL  a  Leary  Ike  far  ^faBH&ngitc^.    IDiKt 
ability  ii-  much  sktbt  tlum  cgipartmntieB  far  jte 
one  of  tlie  cansee  for  low  iutePBBt,  jmd  lor  "file  -«J«Hfi«i 
-vrliicli  liaiikerB  and  oiOiar  TwnriwwB  jmiat  cftoD^  in  -OBflBrte 
cozuzuercial  rusks. 

Tlie  tliird  iniiiiflnoe  lieaimig  an  ihs  xafce  of  iitJHi^Bri, 
paratire  suarchj  or pkutdfubisaB  of  "■sp*<rfli1     Tfaos  s 
not  oiily  Lj  the  smoiuit  and  ^&sasaass  of  csi^iital  praauutHwijy 
ployed,  l>m  by  tlie  latio  cf  raprodiuwd  ragirtyl  ^«^nij3i 
Taking  it  1)t  and  laige  theov  ssems  zid  lOBBon  io 
its  of  Uirif t  are  loBing  then*  'hi^  on  "^e  peqpLe  of 
As  "vrill  &liC»Ttly  be  Been,  lihe  jetimiB  oE  fiariiiBB-^laaAs 
otit.    If  }>ersanE  of  EiuaQ  ciyiital  aie -espoBsd  toa 
terest  from  tbe  aafest  fonxs  of  inrartmBnty'flbas'vgiylfiiSuB^ 
lesad  tc>  greater  thrift  tancn\^  "those  of  f orecaBtixijg 
ac'-c'tiiuiilatioii  is  quite  too  small  far  zte  inoome  to  jield  « 
is  tlie  ca^tiial  sum  that  ie  lodkad  to  as  a  TeBonrae  agsmatai 
day. 

Lasily.  aB  to  the  BomidxffiBB  of  £he  pnijaucy.    'WMle'^A 
Beiisu?  c>f  tlie  competent "  Lolds  ISuat  Hhsre  is  iSie  msnaoetf 
cial  derauirement  in  1^  legal-tendar  d«m«irm  cf  'Sie 
Court  of  the  United  BtateE,  and  in  the  sOrer  "u^'miarfj"^ 
gi'ess.  iieitLer  of  "these  seems  as  yet  to  Iubtc  aSeoted  "flbe 
iuteresi.    Tv.>  provide  agaanat  "the  contixigency  of  a 
currt'ncy.  -wliether  fiat-papar  or  fiilTerr,  now  song^  to  In 
ciaI}T  li-.>iKU>red  in  ralne,  certain  loans  of  lar;ge  amoimt 
t*ut]T  It^-t-ii  effected  in  WaD  Btreet  -with  the  cccpreBB 
payinei:';  ii.  gold  coin.    The  precantian  is  significant. 

K^-f ra:i:iiig  from  any  sttemopt  to  "red^  and  balance 
tlir  iL-^'iifunoue  infinenoes  "working  for  the  depreasian  or 
(A  t'li*-  VKX-h  </.  interest,  it  may  be  etnongh  to  say  that  "the 
irr].>re<::'l'':.  among  bo*uh  economisfs  amd  xnen  of  bnwTnwBB  n 
dowiivuri  ii:£uenoe6  will  probably  oonlinne  the  strangor  ■ 
reart  of  \iiy.  near  f tttnrti.  This  naeans  hardship  to  mniy 
jieoplt  v'LoMt-  time  of  competeuce  it  postpanes  indefixokdy; 
tUp.  xo.<.  for  the  clasE  who,  xmable  to  aooept  bnasHB 
manage  l>u^-iIlew>  iuvetrtmeuts,  mnst  nee^  aooept  leHEan 
rjTL  f rou^  b  ]ittle  oapital  fiimaiQ  oomf ort  far  tlwm  te  1 
pri'.«t  ar<r  f allLng,  ao  that  thedr  losE  of  inoosne  is  lajfjcfy  « 
offs^ :  ryinh  not  rent  ziae  eanetuxtSy,  aztd  does  laot  tibi 
**  nece<:<Khiet  "  expimd  ihmt  idiHe  wztSi  aa 
be  wit  LtTuO'jd  ^  But,  tnnnB^  frcan  cmbb  of  flda 
after  all  oompandavely  Um,  Ifae  frf«rtio«  of  Ai 
paid  br  bw-ure  isvMiBMHto  10  jb  A*a 
crtam.  in  the  ilMnitfC 
pniGii^  jf  it  iIm  flMli 
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of  large  fortunes  is  likely  to  be  slower  in  the  future  than 
it  has  been  iu  the  past;  and  the  growth  of  large  fortunes  is  in 
many  quarters  regarded  as  a  menace  to  industrial  and  political 
freedom.  That  wages  have  iu  the  main  risen  during  the  past 
twenty  years  is  clearly  shown  in  the  statistics  of  the  State  and 
National  Labor  Bureaus.  In  many  trades  money-wages  have 
advanced ;  in  others,  where  they  have  remained  stationary  or 
fallen  a  little,  their  purchasing  power  has  increased;  in  a  few 
trades,  superseded  by  newly  devised  machint^ry,  and  in  the  case 
of  unskilled  labor  subjected  to  competition  with  hordes  of  immi- 
grants accustomed  to  a  low  standard  of  living,  wages  have  fallen 
below  the  purchasing  power  of  those  paid  twenty  years  ago.  No 
State  in  the  Union  adds  to  her  population  more  immigrants  of 
the  wage-depressiug  type  than  New  York;  still,  on  July  1,  J8S9, 
her  savings-banks  held  on  deposit  t53<5,417,074,  due  1,389,907  de- 
positors. The  amount  had  increased  $'22,000,(X)0  during  the  pre- 
ceding twelve  months,  and  $201,000,000  during  the  preceding  nine 
years.  These  figures  prove  a  rapid  improvement  in  the  condition 
of  the  working  people  of  New  York ;  and,  since  migration  from 
New  York  to  other  States  is  easy  and  cheap,  her  advance  in  gen- 
eral prosperity  may  be  fairly  interpreted  as  gauging  prosperity 
throiighout  the  nation. 

While,  then,  wages  have  been  rising  and  interest  falling,  a  new 
method  has  perforce  entered  into  the  management  of  large  proi>- 
erties.  It  ui>ed  to  be  remarked,  as  a  characteristic  of  American 
engineering,  that  it  presented  not  the  best  thing,  but  the  lowest- 
priced  thing  that  would  serve.  This  is  true  no  longer.  Every- 
where we  find  railroads  adopting  the  most  substantial  types  of 
construction  and  equipment.  Steel  rails  long  since  replaced  iron 
rails ;  now  steel  bridges  are  replacing  wooden  bridges  ;  not  only  on 
trunk  lines,  but  on  local  roads,  large  outlays  are  being  constantly 
made  for  improved  curves,  gradients  and  ballasting.  Already 
the  increase  in  the  cost  of  lumber,  duo  to  forest  destruction,  has 
brought  in  the  experimental  use  of  steel  both  for  ties  and  for  car- 
construction.  A  steel  tie  is  dearer  than  a  wooden  one,  but  its  life 
is  vastly  longer.  The  same  principle  obtains  in  mills  and  facto- 
ries :  not  profit  can  be  increased  by  a  judicious  increase  of  capital 
exi)enditure,  which  adds  to  the  account  for  interest,  but  deducts  a 
larger  .sum  from  disbursements  for  maintenance,  repairs,  and  acci- 
dents. Cheap  money  for  good  security  has,  too,  had  much  to  do 
with  the  new  architecture  of  our  cities — architecture  which  em- 
I*  inst*iad  of  sandstone,  substitutes  sandstone  and  mar- 

1'  ,  and  demands  brick  of  new  durability  and  beauty. 

In  qutt-e  modest  dwellings  it  is  now  usual  to  find  hot- water  or  hot- 
'--  •-    i  '  of  the  heating  stoves  still  general  a  decade 
-stoves  for  cook -stoves;  elaborate  laundry 
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appliances ;  electric  "bells — all  intended  to  minimize  service  at  the 
expense  of  an  increased  original  outlay.  If  the  occupant  of  a  soitc 
in  a  New  York  apartmeut-houso,  who  has  fil  "  il  a  self-con- 
tained house,  is  asked  the  reason,  he  will  i'  _.  say,  "I  pay 
just  as  much  rent,  but  I  get  along  now  with  fewer  servants. 

The  tendency  observable  on  all  hands  to  provide  durability  in 
the  stead  of  flimsiness,  the  most  elaborate  and  complete  machin- 
ery for  anything  short  of  it,  is  accompanied  by  anotlier  tendency 
in  no  sense  economical.  When  banks  and  office-buildings  displo 
floors  of  rich  mosaic,  walls  and  ceilings  of  variegated  marble,  stai 
cases  of  Mexican  onyx,  it  is  evident  that  luxury  brings  a  price  as 
well  as  wholescirneness  and  commodiousness.  Throughout  the 
Union  every  considerable  city  has  its  structures  of  this  type  din- 
covering  the  sky,  mostly  erect'ed  by  insurance  companies  w! 
seem  to  be  hedging  on  the  fall  in  the  rate  of  intrrest  bv  roachi 
out  after  unearned  increment. 

Rent  has  been  affected  in  diverse  ways  by  TUt>  riic.ipfiiing  of 
secure  loans.  In  so  far  as  mining  privileges  and  the  like  can  he 
worked  with  less  cost  for  the  hire  of  capital  than  ever,  their  net 
income,  rent  or  royalty,  has  increased.  Farming  lands  of  all  kinds 
but  the  best  situated  or  the  most  fertile  have  tended  to  fall  in  rent 
as  majjsed  capital  has  become  cheaper.  Railroa<ls,  in  opening  up 
vast  tracts  of  new  territory  with  groat  rapidity,  have  kept  the  val- 
ues of  even  the  best  farming  land  lower  than  they  would  otherwise 
have  been.  In  the  same  direction  also  has  operated  the  lowt-rt^d 
rate  at  which  money  can  now  be  borrowed  on  farm  buildings  and 
machinery.  In  the  cities  and  larger  towns  rents  have  risen  remark- 
ably within  twenty  years,  yet  the  rise  would  have  been  greater 
still  hivd  not  the  rate  of  interest  dropped.  Rent  in  cities  mid 
towns,  as  elsewhere,  depends  upon  two  values — that  of  land  ai)art. 
from  improvements,  and  that  of  improvements.  Tlie  first  of  th 
values  is  determined  by  the  comparative  salubrity,  publicity,  oo; 
venience,  and  beauty  of  sites;  other  things  equal,  it  will  tend 
rise  as  the  income  of  the  average  citizen  rises — with  the  incr 
of  ability  to  compete  for  advantages  desired.  The  rental  value  of 
improvements,  of  all  that  capital  adds  in  preparing  for  a  huil 
ing,  constructing  it,  and  fitting  it  up,  will  tend  to  npprv>ximat© 
the  rate  of  interest  payable  on  approved  real-estato  security.  la 
New  York  city,  where  land  is  usually  mori  ^  ■•  -  -  '  '  '  !• 
inga  which  cover  it,  low  terms  for  mii 
affected  rents  so  much  oa  in  smaller  cities  where  buii  o  as 

vabi  '  '  -  '-  nlile  than  their  sites.     L 

b!<i'  1  New  York  sold  ni  n  pr- 

to  realize  its  purchaser  but  six  per  cent  aa  fi 

investment.     ^'"  '■"  ■  '"  -•■•»•>;"  ....,>i.n...» . 

the  rate  of 
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incidentally  illustrates  how  as  interest  falls  land  values  rise,  and 
explains  the  growing  appreciation  of  home-o\*'iiing  in  cities  and 
their  suhurbs. 

According  to  the  statistics  of  the  Interstate  Commerce  Commis- 
sion, the  bonded,  share,  and  floating  liabilities  of  American  rail- 
roads amounted  to  $8,129,000,000  on  June  30, 1888.*  It  is  not  likely 
that  science  has  any  such  revolutionary  gift  for  mankind  in  the 
near  future  as  the  railroad  ;  and  as  American  capital  at  thia  time 
demands  new  outlets  whereby  to  eflfoct  new  economies  or  save 
noteworthy  waste,  it  may  be  allowable  to  note  some  fields  for 
sound  investment  as  yet  unoccupied.  Is  not  the  improvement  of 
our  towns  and  cities,  as  such,  a  tield  which  capital  might  well 
enter  ?  Recent  investigations  by  Captain  Francis  V.  Greene,  of 
New  York,  and  other  experts,  demonstrate  that,  were  the  city's 
pavements  as  good  as  they  should  be,  horses  could  draw  threefold 
greater  loads  over  them,  with  an  immense  abatement  of  both  noise 
and  filth.  While  the  improvement  of  the  metropolis  due  to  individ- 
ual enterprise  and  tasto  has  been  marvelous  of  late  years,  its  man- 
sions and  business  structures  vying  with  the  finest  ia  the  world, 
the  city  as  a  city  is  little  change<L  Its  gas,  water,  and  sewer  pipes 
are  still  laid  in  the  earth  beneath  its  streets,  subject  to  unceasing 
disturbance  for  repairs.  Its  electric  wires,  for  many  years  a  griev- 
ous eyesore,  a  menace  to  pedestrians  and  an  obstruction  often  fatal 
to  its  firemen,  at  last  have  so  multiplied  in  number  and  deadline«js 
that  a  beginning  has  beon  matle  in  laying  them  underground — a 
tentative  procedure  attended  with  all  the  uncomfortable  results 
of  an  underground  piping  for  gas  and  water  service.  Repeatedly 
the  suggestion  has  been  made,  echoed  at  last  in  the  City  Hall,  that 
subways  be  constructed  for  the  accessible  disposition  of  gas,  water, 
and  sewer  pipes,  and  for  electric  wires.  Never  until  this  sugges- 
tion is  acted  upon  will  the  city's  pavements  be  free  from  constant 
breaks,  which,  were  repair  of  the  carefullest,  would  never  permit 
New  York  streets  to  remain  smooth  and  seemly.  Subways  of  the 
kind  proposed  could  easily  accommotlate  pneumatic  tubes  for  the 
conveyance  of  postal  letters  and  parcels.  To-day  the  mails  trav- 
erse New  York,  much  as  furniture  and  vegetables  do,  in  common 
vans.  So  slow  is  their  delivery  that  letters  from  Albany,  arri-vang 
at  the  Grand  Central  Station  at  7  A.  M.,  reach  Fourth  Avenue  and 
Thirty-second  Street  partly  at  10.40  A.  M.,  but  in  larger  part  be- 
tween 12.40  and  1,10  P.  M.  The  point  named  is  half  a  mile  from 
the  station,  on  the  way  between  it  and  the  Post-Office.  The 
quickest  train  from  Albany  to  Now  York  travels  the  distance,  one 
hundred  and  forty-eight  miles,  ia  three  hours  and  thirty  minutes; 
a  letter  traversing  a  distance  of  six  miles  within  the  city  occupies 

*     '      '  '"i»  total,  SB  p«r  M-Bl  bail  iiisje  no  rolurn  irbatcror  ( 
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on  an  average  five  hours.  Iiong  ago  the  Western  Union  Tele- 
graph Company  connected  its  Madii^oQ  Square  branch  with  its 

headquarters   on  Dey  Street:  written  messages  are  tr;  *  -4 

through  its  cylinders,  two  and  a  half  inches  in  diamt.  iio 

rate  of  a  mile  a  minute.  The  tube  in  its  course  connects  with 
three  branch  offices  in  Broadway — a  hint  for  the  pneumatic  con- 
nection of  branch  post-offices  with  the  general  Post-OflJce,  which, 
extended  to  the  principal  railway  stations  and  ferry-houses  in  the 
metropolitan  district,  would  give  the  postal  service  a  new  eifi- 
ciency.  More  important  than  this  pneumatic  tubing  is  the  ques- 
tion of  rapid  passenger  transit,  the  inadequacy  of  existing  methods 
being  peculiarly  impressive  as  the  great  exhibition  of  1892  i^  di^ 
cussed.  Whether  by  tunnel  or  viaduct,  it  seema  imperative  that 
New  York,  at  an  early  day,  shall  provide  itself  with  '■  "  '  "\- 
ties  such  as  those  of  the  German  capital,  where  trail.         _  it 

all  stations,  and  trains  running  at  high  speed  stopping  only  at 
the  principal  stations,  run  on  separate  sets  of  tracks. 

This  continent  is,  after  all,  only  a  larger  kiud  of  island,  and  in- 
crease of  transatlantic  travel  has  been  needed  to  remove  some  of 
its  insular  complacencies,  especially  that  with  which  it  has  hith- 
erto regarded  the  condition  of  its  streets. 

In  common  with  New  York,  every  city  and  large  town  in 
America  requires  what  may  be  called  integration — a  thoroughly 
comprehenstvp  and  intelligently  planned  outlay  of  capital  for 
every  means  of  welding  it  into  a  unit — coiii         "  >^, 

and  pleasant  to  lire  iu  ;  easy  ami  cheap  to  g>  '       :8 

an  art  of  city  design  as  well  as  house  design :  mo<iern  house  plan- 
ning not  only  bestows  new  comforts  and  refinements,  it  makt 
them  all  part  and  parcel  of  a  whole.  When  cities  and  tt>wns 
treated  structurally  exactly  as  a  good  architect  treats  the  edifi< 
an  unstinting  capitalist  asks  him  to  create,  life  in  them  will 
much  better  worth  having  than  it  is.  And  the  financial  opjx)r- 
tunity  to  do  all  this  appears  when  Now  York  run  borrow  money 
at  two  and  a  half  per  cent — a  rate  one  half  as  much  as  her  citizens 
are  obliged  to  pay  for  individual  borrowings.  What  ho8  boen 
saidwi'"  sand  towns  applies  «.rqn;illy  to  means  of 

commui  II  them  and  villages — tlie  common  roads, 

whose  badness  Prof.  Shaler  tells  us  imposes  a  tax  of  at  least  tea 
dollars  a  year  on  t'  *,  '  '    '•!.     Road 

provement  oflftrs  s.  -jandsafei 

vestment  of  a  gocKl  many  mi ii ions  now  idle.  Passii 

from  matters  of  ni------'     -'    • * ).,.;.,:,„.,;....   >.. 

and  national  int^<rc- 
it  possible  to  i 
the  source  of  i.,. 
national  «vi*tM.'m  of . 
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far  West  to  fertility ;  to  take  in  hand  on  broad  linea  the  improve- 
ment of  the  nation's  water-ways  ?  Governments,  honest  and  able, 
can  do  many  things  for  the  common  interest  which  the  people  as 
indi\aduals  are  powerless  to  do  for  themselves.  Honest  and  able, 
there's  the  rub !  The  municipal  administration  of  Berlin,  a  city 
well-nigh  perfect  in  government,  is  carried  on  for  a  trifle  more 
than  the  interest  on  the  public  debt  of  New  York.  Abounding 
cause  is  there  to  fear  waste,  corruption,  and  incapacity  in  any 
extension  of  governmental  functions  which  the  future  may  de- 
velop. Still,  it  is  not  so  much  fear  of  this  kind  which  prevents 
that  extension,  as  a  lack  of  perception  by  the  American  people, 
governing  and  governed,  of  the  great  benefits  that  can  follow  the 
organized  action  of  municipalities,  counties.  States,  and  the 
nation  itself.  There  is  much  deploring  of  political  degradation 
and  political  immorality:  may  we  not  reckon  in  the  future,  among 
the  forces  working  for  reform,  that  of  capital  wrongly  excluded 
from  vast  fields  of  usefulness  and  profit  ? 
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Bt  J.  DYBOWSKL 

THE  varieties  of  plants  which,  under  various  titles,  charm  us 
as  house-ornaments,  and  give  our  habitations  a  character  of 
freahnoss  and  life  that  is  always  dear  to  us,  are  already  numerous. 
Right  along  with  their  growing  numl)er  goes  our  increasing 
affection  for  them.  They  are  not  of  the  kind  of  things  we  tire  of 
as  soon  as  we  become  acquainted  with  them ;  but  the  more  inti- 
mately we  know  them  the  more  disposed  we  are  to  seek  for  nowJ 
ones.  They  will  never  become  common.  We  might  suppose  that,' 
tho  more  numerous  rare  flowers  become  and  the  more  fond  ama- 
teurs grow  of  them,  common  flowers  would  fall  into  negkvt. 
But  this  is  not  so.  We  are  not  only  fond  of  flowers  because  they 
are  rare  or  precious,  but  we  love  them  also  for  themselves  and  for 
the  attractions  of  their  own  that  they  possess.  In  the  grand  army 
of  flowers  which  seem  made  to  impress  a  tone  of  the  gay  on  the 
rfiobi'r  background  of  our  existence,  there  are  some  stately  ones 
that  appear  to  constitute  a  kind  of  aristocracy  of  this  enchanting 
world. 

Such  flowers  are  i^w    subject   of   our   pre.sent  essay.     The 
id?,  conquerors  of  the  light,  may  well  claim  pardon  for  their 
iph  ovor  tlieir  humble  companions  of  the  gardens,  for  their 
"    "  "  '        '         '     '"'  'li  us  when  we  first  exam- 

been  liberal  with  them, 
ithing.    Their  flowers  are  full  of  that  curious 
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charm  that  captivates.  Their  colors  are  hannoniouflly  toned,  and 
always  bright  and  elegant.  Their  odor  is  sweet  and  penetrating, 
but  does  not  cloy.  Notwithstanding  their  thin  texture,  which 
gives  them  a  delicate  and  frail  air,  they  last  longer  than  other 
ornamental  flowers.  Nothing,  in  fact,  seems  to  be  wanting  to 
them  but  a  more  lively  and  abundant  foliage ;  and  that  c*n  bo 
snpplied  by  mingling  fern-leaves  with  them. 

It  wa«  long  supposed  that  these  wonderfi.^  -  were  ex- 

tremely delicate  and  capricious.    This  was  a  i  Tci  their 

other  virtues  they  join  the  rare  one  of  simplicity. 

Nearly  all  the  orchids  cultivated  in  greenhouses  are  natives  of 
the  intertropical  zone,  and  it  was  supposed  from  tliis  fact  that 
they  required  considerable  heat.  But  it  has  gradually  been  es- 
tablished that  a  high  temperature  really  hinders  their  best  devel- 
opment. A  considerable  number  of  them  in  their  native  stjite 
grow  on  high  mountains,  under  exposure  to  a  bracing  atmos- 
phere; and  they  are  now  cultivated  in  moderately  warmed  anil 
freely  ventilated  greenhouses.  They  are  therefore  relatively 
hardy  plants,  well  adapted  to  the  decoration  of  our  ri^oras. 

The  genera  and  species  of  orchids  already  known  are  very  nu- 
merous, but  the  varieties  are  more  so.  The  cause  of  the  multiplio- 
ity  of  form,  shade,  and  appearance  lies  chiefly  in  tin  ■  "xation 

of  the  flower.     Without  going  into  technical  detail  'Scrip- 

tions,  it  is  enough  to  say  that  the  pollen  is  not  spontaneously 
carried  to  the  stigma,  and  that  a  foreign  agent  hrr  '  -■ '  - --ne 
in  the  fertilization  of  the  seed.   The  office  is  disohar .  i», 

which  visit  the  flowers  for  their  honey  and  involuntarily  loa«l 
themselves  with  pollen  ;  then,  flying  from  one  flower  to  another 
of  diflTerent  varieties  and  species,  they  effect  all  kinds  of  mixtures. 
Consequently,  varieties  are  endlessly  multiplied.  While  many  of 
these  may  be  common,  others  obtain  special  hues  or  streaks,  which, 
render  them  rare  and  cause  them  to  be  sought  out  by  coUecton. 
Now  that  orchids  are  in  full  favor,  and  are  likely  i  <o 

for  a  long  time,  enormous  prices  are  paid  for  the  cli  i-s. 

A  Catilfitja  (Fig.  1),  shown  at  a  recent  horticultural  exhibition 
in  Paris,  hml  a  light  violet-blue  corolla  instead  of  the  usual 
rose-violet.  This  sport  in  color  was  enough  to  raise  the  price  of 
the  plant  to  ten  thousand  or  twelve  thousand  francs.  The  owner 
— M.  Piret,  of  Argenteuil — had  himself  sought  out  the  variety  in 
the  forests  of  Venezuela.  The  instance  is  not  a  rare  one.  At  a 
recent  Rale  in  Ghent,  every  specimen  of  a  certain  •  m 

brought  six  thousand  francs;  and  like  prices  are  • 1 

in  England.     The  ordinary  prices  in  trade  are.  howeror. 
moderate  than  this.   A     '  '     "  '  u 

made  at  grcAt  risk  ol  rr- 

usual  rarioties  have  been  imported  by  tbr  < 
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few  ycRfs,  ami  are  8C)1<1  at  reasonable  prices ;  and  the  business  of 
dealing  \\\  tlitfin  returns  little  profit  uuless  some  of  the  rarer  vari- 
eties are  on  the  list. 

While  it  \»  diflicult  and  dangerous  to  go  to  their  native  haunts 
for  orchids,  it  is  not  much  more  easy  to  posHoss  the  rarer  varieties 
in  cultivation;  for,  while  the  care  of  adult  plants  m  compara- 


Pio.  I.— On' 


lively  easy,  the  raising  of  the  seedlings  is  attendetl  for  many  years 
with   almost  insurmountable  diflBculties.    But  cultivators  have 
become  possessed  with  the  iilea  that  it  would  be  well  to  imitate 
with  specit's  selected  for  their  beauty  and  good  forms  the  acci- 
dental hy Viridizations  of  the  forests.    Many  have  tried :  a  few  have 
succeeded.    One  of  the  first  among  these  was  M.  Bleu,  General  Sec- 
rotary  of  the  French  Horticultural  Society.     He  cros.s- fertilized, 
sowed  the  seeds,  and  raisetl  young  plants.    To  appreciate  the  diffi- 
culties of  these  operations,  they  mu.st  be  followed  out.     In  the  first 
pla(!0,  the  seedls  ore  so  fine  that  they  can  not  be  seen  without  a 
strong  gliu<s ;  they  are  sown  on  the  bark  of  trees  or  in  chopped 
rao«s ;  and  they  are  transplanted  when  tlie  plants  are  so  small 
that  the  work  lias  to  be  done  by  the  aid  of  a  magnifier.    These 
material  difficulties  are  still  as  nothing  compared  with  the  care 
that  has  to  be  given  the  nurslings  to  secure  a  go(Kl  development 
of  them.    The  cultivator  may  consider  himself  fortunate  if  he  gets 
,.-  .J.,..  ...  ..    .  I  .,i;^ta  out  of  several  thousand  seedlings. 

><  "ir  varieties  of  aspect  and  form  have  very  dif- 
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fcreut  ways  of  grovnog.  Some,  like  tliy  la<iyV.slip|Hve  {Cifpri- 
pediuw)  and  tlu?  xuporb  OdonUxjlo^sninti,  tkre  grutind-plants;  »th- 
ers,  jjothups  most  of  th«  r-litss,  iirecpijihyt'es.atUichiug  tlu-mselviw 
Ut  tin.'  l>ark  of  trees,  wherv  tJiey  live  at  (jon-sitlerable  hriglits  alxjve 
the  .soil,  of  this  class  are  the^  fragi'anl  CoUleya  and  thy  8pl«ndicl 
J^halanopfiitt,  so  elegant  with  >rrv;it  hunclics  of  uliit«>  ur  riit-t»- 
colored  flowers. 

It  fallows  from  this  great  diversity  ut  t  tJiat  orchids 

lend  tlifiiiselves  7'eadily  to  all  possildo  eonil'  in  tlie  urua* 

mentation  of  rooniH.  Some  art^  cultivated  in  pots  and  help  in  the 
decoration  nf  jnrd in ^rt\s  (Fig.  2);  others,  which  live  on  the  trunks 
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of  tret'b,  <(iii  bf  pifictnl  in  hangiug  buskfts.or  fixed  in  front  of  n 
mirror  whidi  will  retlect  their  graceful  iiguros. 

Orchids  will  last  a  long  time  in  a  room  if  jiropt* r  care  has  boon 
an  in  cutting  and  transporting  tliem.     Thp  tlower  will  s,, .,, 
keep  its  frt'slinpsfl  for  two  or  three  weeks.     Their  i»n^si      ., 
tion  may  ho  prolonged  by  covering  them  every  Evening  with  a 
sheet  of  silk  paper,  which  will  pi-  '    '  Mir.ni  from  dnat  and  oxct^w- 
ivf  evaporation.     They  lend  tli'  remarkably  well  to  the 

formation  of  bou(iuets,  where  their  quality  of  kf^*jnng  froHh  fcir 
weeki!<  givoH  tliera  much  value.     An  effective  boiKpiet  Hhowf  "♦ 
a  horJit'ultnral  oxhibition  in  Paris,  whinh  wan  formwi  by  at; 
'  with  branches  • 

.jowu  in  Fig.  4.     '  ' 

i^  are  favorite  dowers  for  bouquets  I 


t\w  fxtravaKunco 
is  gometiiiies  com- 
jHired  with  thti 
craze  that  uitcc 
ragod  about  tu- 
lips. The  two 
falchions  an*  not 
to  be  c<»m|»an'd  ; 
for  there  is  smne- 
thing  r<al  and 
siilid  about  or- 
chid*!, whifli  will 
always  Kivu  them 
rank  among  the 
finest  and  most 
highly  esteemed 
llowers;  while  tu- 
lips aro  not  fine, 
and  soon  suffered 
a  losa  of  the  ex- 
travagant admi- 
rati(jn  that  prevailed  for  them  for  a  time.  New  varieties  of  tlie 
rose,  although  it  is  a  very  old  flower,  still  bring  higher  prices 
than  the  rarest  of  orchids. — Translated  for  the  Popular  Science 
Monthly  from  Ija  Nature. 
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OxK  point  of  (Treat  Interest  ob«orvi>d  liy  Pr.  Nansen  5n  his  expedition  acrow 
Greonlond  was  the  verj  low  t^mporature  in  the  interior,  which  Beoms  to  Ite  in  de- 
[Mtrtaro  fnmi  tl>«<  rci<>«iiv<'<l  mefoorologi^-ftl  laws.  This  iuav,  he  tliiuIcA,  tlirow  a 
good  »)i-nl  I'f  lik.'Kt  on  the  mnch-discussed  qaeetion  of  the  cauac  uf  the  great  cold 
nf  I  |>4^riod.    No  better  pLue  can  be  found  for  the  punuit  of  tliie  inquiry 


THERE  is  no  morvi  striking  difference  between  the  lubabitntitti 
of  the  Eastern  and  Western  United  States  than  the  degreo  of 
their  familiarity  with  the  word  irrigaiion.  And  there  will  never 
be  a  profoundfr  difference  than  will  be  engendered  liy  the  thiit^; 
itself.  The  Eastern  farmer  irrigates  his  cabbage  and  tomato 
plants  when  he  first  transplants  them.  His  wife  irrigates  her 
tiuwers.  The  city  gentleman  irrigates  his  lawu.  But  the  idea  of 
watering  a  whole  farm — not  a  New  England  "  j>ati'h/'  but  a 
Western  ranch  of  from  fifty  to  fifty  thousand  acres — seemii  a 
financial  absurdity.  What  tlio  East.ern  farmer  could  not  produce 
without  such  exi>en8ive  cultivation  he  would  say  w^as  not  worth 
producing. 

Equally  incredible  will  seem  farming  without  irrigation  to  tlie 
generation  now  growing  to  manhood  over  a  large  part  <if  the 
Pacific  coast.  To  them  it  will  seem  an  absurdity  not  to  have  the 
water  as  fully  under  your  own  control  as  the  land.  They  would 
not  want  to  cultivate  land  if  they  ha<i  to  take  chiinces  on  thure 
being  neither  too  much  nor  tixi  little  rain. 

What  would  surprise  the  Eastern  farmer  still  more,  if  he  knew 
it,  is  that  thousands  of  acres  of  land,  intended  for  nothing  but  hay 
and  pasture,  are  not  only  irrigated  from  dit^^hes  a  ilozen  milc8 
long,  but  must  first  be  leveled  down  witli  nmd-scrapiTH,  and  often 
the  gratling  costs  twenty-five  dollars  an  acre.  This,  however,  Skp- 
plies  only  to  certain  forms  of  irrigation.  My  present  purpose  ht 
to  descrilw  a  number  of  different  ways  of  irrigation.which  1  have 
seen  exemplified  on  a  large  scale. 

The  simplest  plan  is  with  a  8treet-.si»rinkler.  It  is  profitable 
on  certain  crops  of  high  value  per  acre.  For  irri  *•  •  rs  and 
vine»  the  spray  may  be  taken  off  the  wagon  lunl  'ream 

conveyed  by  a  short,  hose  to  the  roots.  I  have  seen  vineyards  of 
one  hundred  acres  watered  in  this  way.  It  is  chiefly  used  in  tid- 
ing young  \'ineyards  and  orchards  over  the  first  year,  on  land 
which  thereafter  •will  need  no  irrigation.  It  always  struck  me 
rather  comically  to  see  a  street-sprinkler  meandering  over  a  field 
thirty  milos  fmm  the  nearest  town,  as  if  it  had  got  lost  and  wero 
gri»'  I  find  iia  '  -i. 

I  , .       '  source  M      :  ,r 

a  moonlfun  caQon.    I  confess  it  still  cftaggora  mo  to  rxx*  the 
of  iron  "!i rough 

often   I'  1  from 

whereon  it  L»  to  bo  offOtL    A  twivinch  p  < 
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costs  ftnywhere  in  tho  neighborhood  of  ono  thousand  dollars  a 
mile. 

Wherever  the  wrvter  comes  from,  it  is  usually  conveyed  int«  a 
tank  or  a  reservoir,  and  then  piped  or  ditched  about  over  the  farm 
wherever  needed.  A  hand  pump  is  a  rarity  in  southern  Cali- 
fornia. A  windmill  pumps  the  water  into  a  high  tank,  which 
gives  it  tho  pressure  needed  for  sprinkling.  Hydrants  are  placed 
at  the  house,  at  the  bam,  in  the  garden,  in  the  orchard,  and  at 
other  points.  With  plenty  of  hose  the  fire  protection  is  admi- 
rable. The  farmer's  wife  is  as  well  off  as  her  city  cousin  in  the 
matter  of  water  conveniences. 

Running  through  iron  pipes  near  the  surface  of  a  blistering 
hot  soil,  the  water  gets  warm,  not  to  say  hot,  and  so  it  does  stand- 
ing in  the  tank  over  the  welL  When  wanted  for  drinking,  it  is 
put  into  a  porous  earthen  jar  called  an  aila,  and  the  .evaporation 
of  the  large  part  which  soaks  through  the  jar  cools  the  contents. 
Always  in  the  morning,  and  nearly  always  throughout  the  day, 
you  can  get  a  drink  as  cool  as  the  stomach  ought  to  have.  Some- 
times a  barrel,  covered  with  a  cloth  kept  wet,  is  used  for  the  same 
purpose. 

The  water  thus  piped  to  various  points  on  the  farm  is  some- 
times carried  from  the  hydrants  through  ditches  which  run  along 
tho  highest  parts  of  the  ground.  These  ditches  are  the  simplest 
possible  in  construction.  They  go  winding  about  like  natural 
streams.  Sometimes  a  furrow  of  the  large  farm-plow  answers 
every  purpose.  For  the  capillaries  of  the  circulation  the  furrows 
made  between  the  rows  of  vegetables  in  cxiltivating  them  are 
quite  sufficient.  When  you  have  irrigated  a  few  rows,  a  hooful 
or  two  of  earth  applied  to  each  furrow  stops  the  water  from  them, 
and  then  the  dam  is  removed  farther  down  the  main  stream,  and 
more  rows  are  irrigated  in  the  same  way. 

The  method  of  irrigating  trees  is  different.  A  circular  de- 
pression, with  a  raised  rim,  is  made  about  tho  tree.  In  a  large 
orange  orchard  this  is  done  with  a  nuichine — a  kind  of  compli- 
cated scraper  dragged  around  each  tree  by  horses.  The  saucer 
thus  formed  may  be  fifteen  or  twenty  feet,  but  is  usually  much 
less,  in  diameter.  Tho  water  is  turned  into  it  from  a  hose  or 
through  a  surface  ditch.  An  orange  grove  never  looks  prettier 
than  when  thus  prepared  for  irrigation.  Sometimes,  instead  of 
the  circular  basin  about  each  tree,  small  ridges  are  thrown  up 
midway  between  the  rows,  in  both  directions.  This  makes  a 
larger  irrigated  surface,  and,  of  course,  requires  more  water. 

All  tlipso  methnds  of  irrigation  are  simply  extensions  of  ordi- 
ng.  I  have  soon  two  other  quite  different 
M  On.,  of  them  is  the  simplest  and  cheapest, 
ihtj  ted  and  expensive  of  all. 


THE  POPULAR  SCIENCE 


In  the  former  nothing  is  done  except  to  dig  a  large  dit^ih 
through  the  field,  as  near  the  middle  as  is  consistent  vrith  its  ixA- 
lowing  sufficiently  high  ground,  or  between  two  fields,  if  both  are 
to  be  watered  from  it.  Through  this  ditt^h,  or  zmije,  a  hIow 
stream  of  water  is  kept  running.  It  soaks  into  the  groimd  and 
percolates  or  "  seeps  "  through  it  and  thus  sub-irrigates  the  whole 
field  without  any  lateral  ditches.  Of  course,  this  occurs  only  in 
pepuliar  soils.  Its  best  exemplification  is  in  Fresno  and  Tulare 
Counties,  California.  Sometimes  a  single  ditch,  nearly  straight, 
will  in  this  way  irrigate  one  hundred  and  sixty  acres. 

The  other  method  is  exactly  opposite.  The  whole  field  is 
flooded.  Head-gates  are  placed  along  the  main  ditch,  and  from 
every  head-gate  a  dike  or  levee  is  run  across  the  "field.  Levees 
are  also  run  along  the  sides,  one  of  them  forming  the  outside  of 
the  ditch.  If  these  levees  ran  at  right  angles,  a  field  thus  pre- 
pared for  irrigation  would  look  for  all  the  world  like  a  hnge 
printer's  case.  The  levees  may  bo  two  to  four  feet  high.  The 
intervening  spaces  are  called  "  checks,"  and  may  corit;iin  nny 
amount  of  land.  I  have  seen  one  thousand  acres  cut  into  checks 
of  from  one  to  ten  or  twenty  acres.  I  did  not  see  how  it  could 
pay.    Nothing  was  grown  but  hay  and  pasturage. 

The  checks  are  leveled,  if  not  already  sufficiently  level.  They 
are  flooded  oue  at  a  time.  In  flooding  check  No.  1,  head-gate  No. 
1  is  opened  and  No.  2  closed.  As  soon  as  the  whole  surface  of 
this  check  has  been  covered,  with  water,  head-gate  No,  'i  is 
opened,  and  the  same  flood  runs  back  into  the  ditch  and  down 
into  check  No.  2,  and  so  on.  The  water  is  kept  on  the  land  but  • 
short  time.  In  warm  weather  the  flooding  is  done  mostly  at  night. 
The  basins  or  checks  formed  by  the  dikes  are  not  filled  with 
water. 

Alfalfa  hay  is  cut  four  or  five  times  a  year,  and  the  land  is 
flooded  after  each  cutting.  Twelve  tons  a  year  per  acre  ai*©  not 
a  rare  crop,  though  less  is  commoner  than  more.  For  wlieat  and 
other  cereals  one  good  flooding  is  enough. 

A  gfxid  deal  of  California  land  has  been  over-irrigated.  Al* 
kali  has  been  brought  on  or  brought  up,  the  soil  has  bwn  made 
heavy,  pools  have  been  formetl  from  the  "  seepage,"  and  orchardfl 
and  vineyards  have  been  spoiled.  After  a  field  has  been  irrigated 
for  a  few  years  it  becomes  saturated,  and  wells  dug  i'^  '  n 
reach  water.    It  no  longer  needs  so  much  water,  and  i  -r 

supply  may  be  carried  on  to  reclaim  new  deserts.    How  much  a 
single  river  will  reclaim,  only  give  ittimeeii    "  ^    ^  "  '     --  -;-li 
giiefised.    Tliousands  of  acres  in  the  San  - 
been  placed  beyond  the  need  of  further  irrigatioi 
valley  was  once  a  desert. 

A  part  of  it  seems  beyond  the  reach  of  any  irri, 
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viheX  tan  be  done  during  the  rainy  season.  The  Coast  Mountains 
do  not  furnish  living  streams,  and  the  Sierra  Nevada  water  must 
run  up  hill  to  cross  the  valley  and  climb  the  western  slope.  How 
to  get  it  over  there  is  a  problem  vexing  many  minds.  Several 
companies  have  been  formed,  and  surveys  have  been  made,  for 
doing  the  work  on  different  plans.  One  company  proposes  to  lay 
iron  pipes  about  fifty  miles,  at  a  cost  of  several  millions  of  dollars. 
Another  would  carry  the  water  in  an  open  ditch  above  ground. 
At  the  lowest  part  of  the  valley-trough  the  ditch  would  have  to 
be  at  least  fifty  and  ought  to  be  at  least  one  hundred  feet  above 
ground,  for  several  miles. 

Under  a  new  law  of  California,  irrigation  districts  may  be 
formed,  and  a  vote  taken  as  to  what,  if  any,  mains  shall  be  con- 
structed. A  majority  of  residents  rules.  The  minority,  if  they 
own  land,  help  f(.K)t  the  bill.  So  do  all  non-resident  land-owners. 
The  district  where  these  great  iron  pipes  aforesaid  are  proposed 
would  contain  about  eight  hundred  thousand  acres.  It  was  esti- 
mated that  five  dollars  an  bjctq  would  pay  the  cost.  A  gentle- 
man interested  as  a  landholder,  however,  a.ssured  me  that  his 
honest  estimate  would  be  not  less  than  two  hundred  dollars  an 
acre,  With  plenty  of  water  the  land,  now  practically  worthless, 
would  be  well  worth  one  hundred  dollars  an  acre. 

It  will  be  readily  admitted  that  such  gigantic  schemes  of  irri- 
gation as  these  must  raise  new  questions  of  both  civil  law  and 
political  economy.  The  constitutional  conventions  of  the  newly 
admitted  States  spent  some  time  in  wrestling  with  the  problem  of 
water  rights.  In  all  our  arid  regions  property  in  land  involves 
property  in  water. '  If  by  going  higher  up  the  river  or  caQon  your 
neighbor  may  divert  and  use  the  water  you  have  depended  on, 
he  might  as  well  be  permitted  to  take  your  land  also,  for  it  is 
valueless  without  the  water.  Litigation  over  these  water  rights 
has  already  given  the  California  courts  much  to  do,  at  heavy  ex- 
pense to  litigants. 

The  rights-  themselves  vary.  In  some  cases  one  man  or  corpo- 
ration owns  the  water,  while  another  merely  has  the  perpetual 
right  to  a  share  of  it  on  the  payment  of  a  reasonable  rate.  But 
this  right  pertains  to  a  particular  bo<ly  of  land,  and  not  to  the 
person.  In  other  cases  each  landholder  is  a  shareholder  in  the 
water  compauy.  The  difference  appears  on  the  face  of  the  stock 
certificate.  In  the  former  case  the  name  of  the  association  which 
has  tftppod,  say.  the  Alpine  CaQon,  will  be  "  Alpine  Water  Com- 
pnriy,"  while  in  the  latter  case  it  will  be  "  Alpine  Land  and  Water 
Company." 

T'  id  many  of  these  land  and  water  companies  corn- 

Here  is  a  new  element  introduced  into  farm 
[e — Rn  <  <'f  businaas  and  of  co-operation.    Sometimes  it 
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involves  also  an  element  of  clannishness ;  as,  when  two  such  com- 
panies fall  to  fighting  over  the  same  supply  of  water.  In  fact,  as 
I  have  already  observed,  this  necessity  of  in'igation  will  make  the 
deepest  of  all  the  diflFerences  in  personal  character  and  habits  of 
thought  between  the  East  and  the  West.  Nobody  will  doubt  that 
the  institution  of  property  in  land  has  an  important  influence  on 
character.  Why  not,  then,  property  in  water  ?  And  while  this 
may  be  said  U^  exist  in  the  East,  it  is  rarely  thought  of,  while  in 
the  far  West  it  is  the  thing  most  thought  of  and  talketl  about.  It 
is  the  main  factor  in  human  sustenance. 

The  result  is  bound  to  be  that  East  and  West  will  take  diflFer- 
ent  views  of  life.  Hence  they  are  likely  not  to  understand  each 
other.  At  present  this  makes  the  less  trouble,  from  the  fact  that 
the  East  can  so  easily  outvote  the  West.  I  mean,  of  course,  the 
arid  West.  I  think  it  a  safe  proposition  that,  when  the  country 
is  all  settled  to  a  density  everywhere  corresponding  with  its  fer- 
tility, the  arid  lands  will  outvote  the  regions  needing  no  irriga- 
tion. And  long  before  that  time  they  will  hold  the  balance  of 
power. 

Already  the  irrigants  have  secured  from  the  non-irrigant«  the 
concession  of  an  appropriation  for  surveys,  and  the  appointment 
of  a  senatorial  committee,  which  is  now  on  its  travels,  studying 
the  advisability  of  a  great  system  of  irrigating  reeervoirs  to  be 
built,  or  at  least  surveyed,  at  national  expense;  and  in  the  latter 
case  the  demand  will  doubtless  be  for  such  disposal  of  the  affected 
public  lands  as  will  make  it  worth  some  private  citizens'  while  to 
construct  the  reservoirs. 

The  desert-land  act  was  intended  to  be  a  step  in  that  direction. 
Under  that  law,  the  man  who  irrigates  a  square  mile  (six  hundred 
and  forty  acres)  of  desert  land  within  three  years  after  filing  his 
entry,  may  buy  it  at  one  dollar  and  twenty-five  cents  an  aero. 
It  must  be  land  not  capable  of  producing  crops  without  irrigat- 
ing, and  twenty-five  cents  per  acre  must  bo  paid  at  the  date  of 
entry.  By  the  operation  of  this  law,  and  by  purchase  of  adjoin- 
ing railroad  lands,  a  single  firm  has  acquired  the  ownership  of 
four  hundred  thousand  acres  of  as  good  land  as  ever  lay  out  of 
doors.  The  owners  have  carried  over  it  the  most  gigantic  system 
of  irrigation  on  this  continent.  They  have  diviiled  up  the  waters 
of  Kern  River,  and  spread  them  out  into  a  great  artificial  delta. 
They  have  now  begun  to  sell  their  lands  in  small  lota  cif  tan, 
twenty,  forty  acre;*,  and  so  on.    I  attende<l  'i- 

sales.and  saw  land,  which  ten  years  ago  wft.<  

knocked  down  at  fifty,  a  hundred,  and  even  a  hui 

dollars  an  acre.    T1  ' 

oaed.    An  inch  is  t ; 

inch  square  in  the  course  of  a  year,  under  u 


The  desert-land  act  was  not  intondod  to  put  such  large  bodies 
of  land  in  the  possession  of  so  few  men.  But  any  law  is  apt  to 
work  that  way.  Where  the  Htock  of  the  water  company  is  held 
by  all  the  land-owners  using,  the  land  is  often  hj'pothecated  as 
security  for  the  assessments,  and  in  default  of  payment  could  only 
fall  into  the  company's  hands.  What  sort  of  land  monopoly  will 
grow  up  under  it,  the  whole  business  of  irrigation  is  too  now  to 
foreshadow.  There  is  a  bitter  feeling  already  against  certain 
large  owners  and  syndicates.  But  it  is  doubtful  whether  the  still 
heavier  enterprises  of  damming  waters  up  in  the  cafions  will  ever 
be  carried  out  by  private  purses,  unless  those  who  go  into  them 
are  well  assured  of  fee  simple  in  still  larger  bodies  of  land.  And 
that,  I  judge,  is  about  what  far  Western  j^eople  mean  wlien  they 
say  they  don't  want  the  Government  to  dam  the  waters,  but  only 
to  "  encourage  private  enterprise." 

Tlie  landscape  effects  of  some  of  these  irrigating  systems  are 
quite  striking;  sometimes  pretty  and  sometimes  depressing. 
Many  of  the  main  ditches  are  fifty  feet  wide.  Such  a  stream  of 
water,  or  a  much  narrower  one,  must  form  no  insignificant  part 
of  the  picture  on  the  eye  of  the  traveler.  If  it  is  straight,  slug- 
gish, green,  bare,  it  may  be  a  nightmare  in  its  oppressive  ugli- 
ness. But  where  it  winds  about  like  a  natural  stream,  as  it  often 
does  in  order  to  keep  on  high  ground,  and  is  shaded  by  trees 
planted  hap-hazard  along  its  banks,  it  is  a  thing  of  beauty. 

You  drive  along  a  lovely  lane,  lined  on  both  sides  by  tall  pop- 
lar-trees, between  fertile  fields,  gardens,  orchards,  shady  groves, 
and  now  and  then  you  come  to  one  of  these  artificial  brooks. 
You  may  have  to  go  up  hill  to  cross  it.  In  fact,  the  sides  of  the 
ditch  are  naturally  and  properly  above  the  level,  so  that  the  water 
will  run  out  over  the  land.  So  you  have  the  funny  sensation  of 
crossing  a  creek  on  a  hill-top,  and  even  then  driving  upward  to 
get  over  it.  The  bridge  is  natural  as  life,  and  likewise  the  mill- 
dam  and  the  mill.  A  drive  through  the  country  between  Han- 
ford  and  Fernone  is  as  pretty  as  the  imagination  can  picture  it. 
Its  beauties  are  wholly  artificial.  Ten  years  ago  that  was  a 
desert ;  to-day  it  is  ahead  of  the  Mohawk  Valley  in  evorj-thing 
that  goes  to  make  a  fine-looking  agricultural  region.  Its  one 
fault  as  a  landscape  is  that  it  is  as  level  as  a  billiard-table. 

It  is  a  disputed  question  whether  irrigation  induces  disease. 
Certain  it  is  that  the  irrigate<l  portions  of  the  San  Joaquin  Valley 
are  malarious.  But  Mr,  Nordhoff  says  they  are  less  so  than  before 
they  WCTM  irrigated.     I  have  talked  with  some  hundreds  of  the 

labitantH.  and  they  seem  as  a  rule  to  think  otherwise.     They  do 

'  >  is  an  improvement  in  the  general  health 

.rink  deep-well  water  instead  of  the  surface 

through  from  the  ditches.     Some  neighbor- 
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hoods  have  artesian  water.  The  whole  valley  is  hot  as  a  furnace, 
and  tho  steaming  canals  probably  make  it  seem  hotter  than  it 
would,  and  may  breed  malaria  as  well  as  froga  and  mosquitoes. 

The  Secretary  of  the  Interior  is  reported  to  have  sent  an  agent 
to  Eiiropo  to  study  the  subjec^t  of  irrigation.  We  have  a  corps 
of  engineers  and  a  senatorial  committee  studying  it  in  America. 
On  the  whole,  it  looks  as  if  we  ought  to  find  out  something  about 
it.  I  have  made  a  special  study  of  it,  and  find  it  quite  interest- 
ing. There  is,  perliaps,  no  more  striking  application  of  science  to 
agriculture.  You  must  know  how  to  compute  the  mass  of  water 
that  will  flow  through  a  ditch  of  a  given  size  with  a  given  fall. 
You  must  also  know  how  much  water  will  irrigate  your  particu- 
lar piece  of  land.  This  ^vill  depend  on  its  character  as  wtdl  as  its 
size,  and  also  on  its  annual  rainfall. 

It  is  astonishing  how  much  the  commonest  Californians  know 
about  rainfall  records.  Rain-gauges  are  kept  everywhere.  The 
morning  after  a  shower  the  farmers,  instead  of  merely  informing 
one  another  that  it  has  rained,  fall  to  talking  of  the  quantity — 
and  there  is  a  good  deal  of  sense  in  that.  "  My  gauge  showe 
fifty-seven  hundredths  of  an  incli,"  says  Farmer  Jones.  "Thfl 
makes  11*24  inches  we  have  had  this  season,"  says  Farmer  Brown ; 
"  last  season  up  to  this  time  we  had  13*42."  And  then  they  di 
course  of  the  precipitation  yet  needed  to  jiroduee  a  crop  withoi 
irrigation,  or  with  partial  irrigation,  and  the  amount  of  irrigat 
ing  water  that  will  bo  required.  The  morning  paper  will  give* 
tlie  rainfall  in  hundredths  of  an  inch  for  a  number  of  points 
throughout  the  coast  country. 

The  size  and  strength  of  dams,head-gato8,levee8,  etc.,  are  mat 
ters  requiring  mathematical  calculation  of  a  delicate  kind.  Jol 
town  tells  with  terrible  earnestness  how  important  it  is  that  thes 
calculations  should  be  to  the  last  degree  accurate.  A  carrful  8i 
vey  of  the  route  of  each  important  <litch  is  also  uecesisary.  In 
fact,  a  number  of  sciences  are  involved  in  irrigating,  but  "  pra 
tico  makes  perfect."  Little  by  little  the  Western  farmers 
learning  to  depend  more  on  cultivation  and  less  on  irrigation. 
They  find  it  better  in  many  ways;  they  now  irrigate  a  greatc 
area  with  the  same  amount  of  water.  This  hastens  the  day  whe 
the  much-talked-of  storage  will  pay. 

What  ought  the  Gk>voniment  to  do  in  the  premisoe  ? 
East  Ui  dam  the  West  ?    I  should  say  not,  unless  the  exp< 
:  !.     Perhaps  it  might  construct  the  works  au'! 

1' li  the  hind  benefited.     It  gives  hiri.l ;  ('■  i-nilr. 

nate  suctiouis,  and  then  gets  uvcn  by  doul 
linda.     What  sort  of  a  plan  ' 
10  example  of  the  huid-opei" 
Uod  and  soU  it  off  at  auction  ?    Ha  might 
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I  should  not  much  wonder  if  he  rould  in  this  way  make  a  hand- 
some speculation. 

Since  the  above  was  written,  i  read  in  the  dailies  that  Secre- 
iry  Noble  has  been  informed  that  si)eculator8  are  following  in 
the  wake  of  the  Government  surveyors,  and  trying  to  secure  land 
and  water  titles ;  and  that  the  Land-Office  has  been  instructed  to 
inform  its  registers  and  receivers  throughout  the  arid  regions 
Uiat  no  such  business  will  be  allowed,  but  that  the  Government 

"will  retain  control  of  these  rights.    This  is  a  matter  of  several 
hundred  times  more  importance  than  one  Eastern  man  in  a  dozen 

■.•will  dream  of. 
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PALM-TREES  AND  THEIR  USES. 

Br  M.  J,  P0IS80N. 

AFTER  the  grasses,  witli  their  various  adaptabilities  for  the 
purposes  of  food  and  the  arts,  the  palm-trees  hold  the  first 
place;  and  this,  not  only  on  account  of  the  uses  for  which  they 
fit,  but  also  by  reason  of  the  beauty  and  amplitude  of  their 
!oliage  ond  the  stately  size  which  many  of  them  attain.  Their 
orth  in  decoration  and  their  usefulness  have  been  celebrated  in 
times  and  in  many  languages.  In  the  time  of  Linnwus,  eight 
or  ten  species,  belonging  to  half  a  dozen  genera,  were  known.  At 
is  time  the  numbor  of  dotcrminod  species  exceeds  a  thoxisand, 
and  these  are  distributed  among  about  one  hundred  and  thirty 
genera.  In  a  short  article  like  this  we  can  only  touch  upon  the 
subject  aud  indicate  the  principal  useful  8y>eries. 

The  *\'Ate  palm  was  the  one  of  most  interest  to  the  ancients. 
It  is  the  fortune  of  the  peoples  of  northern  Africa  and  the  oma- 
ent  of  the  oases  of  that  region.  It  sports  into  numerous  varie- 
es,  which  are  easily  obtained  from  the  seed.  When  quarrels 
arise  between  tribes,  the  first  thought  of  the  hostile  factions  is  to 
ruin  their  enemies  by  attacking  their  date  crops.  The  male  and 
female  flowers  being  borne  on  different  trees,  a  few  male  plants 
are  sufficient  for  the  fecundation  of  a  great  many  females ;  and 
the  destruction  of  the  former — not  a  very  hard  task — will  make 
the  latter  worthless.  Date-trees  the  fruits  of  which  are  not  pala- 
t.  "  '  '1  for  building  purjjoses,  or  for  making  palm-wine — 

t ;  d  sap,  which  is  drawn  from  the  tree  by  tapping  it  as 

w©  tap  maple-troes.    The  sap  is  also  much  drunk  fresh,  when  the 
bs  call  it  la  gin  i.    The  dates  are  eaten  directly,  or  their  ex- 
juice  is  usmI  for  sirups  and  flavorings.     Those  which, 
cause  of  h<  .vn  too  near  the  sea  or  in  unfavorable  situa- 

->♦  ices  in  the  regency  of  Tunis,  do  not  become 

with  bread  and  fed  to  horses  and  cattle. 
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The  dwarf  palm  of  Algeria  and  southern  Spain  {Chamarops 
humilis)  is  not  a  prolltable  sort,  but  is  rather  a  detriment  to  the 
Algerian  plains.  When  it  gets  possession  of  a  spot,  it  is  very 
hard  to  exterminate,  and  the  place  becomes  little  to  be  preferred 
to  the  desert.  The  palm  lands  have,  however,  been  cleared  to  a 
considerable  extent  since  the  French  occupation  of  Algeria.  The 
leaves  are  used  in  making  brooms,  baskets,  and  minor  articles,  for 
paper  pulp,  cords,  and  "vegetable  hair." 

The  tender,  plump  buds  of  many  species  of  Indian  and  Ameri- 
can palms  supply  a  choice  food  which  is  called  "  palm  cabbage." 
The  young  tissue,  which  is  very  like  salad-heart.,  is  eaten  raw  or 
cooked  and  seasoned  in  different  ways,  or  pickled.  The  leaves 
that  are  large  enough  are  used  on  the  roofs  of  houses  or  in  the 
manufacture  of  a  diversity  of  articles.  Hindu  characters  are 
sometimes  traced  with  a  bodkin  on  strips  of  the  leaves  of  the  fan 
palm  (Corypha)  of  the  Indian  islands,  and  these  are  folded  like 
letters  and  sent  in  the  mail.  The  flexibility  of  the  leaves  adapts 
them  to  many  purposes  of  art.  From  the  young  leaves  of  the 
coco  (Lodoicca  seijclu-Uarum),  whoso  enormous  and  strange-look- 
ing fruit  is  an  object  of  curious  interest,  the  natives  of  the  Sey- 
chelles Islands  make  some  handsome  basket-work.  The  extremely 
light  and  durable  hats  called  Panama  are  made  from  the  leaves  of 
species  of  this  family.  The  pellicle  of  the  leaves  uf  the  Rojihia,  or 
sago  palm  of  Madagascar,  from  which  the  natives  of  that  island 
make  fine  cloths,  is  used  for  ties  in  gardening  and  in  the  manu- 
facture of  artificial  flowers,  and  is  good  for  many  other  purposes. 

Bridges  over  torrents  and  small  rivers  are  made  of  the  solid 
trunks  of  palm-trees.  When  the  wood  is  fine  and  close,  it  is  split 
into  pieces  that  are  turned  and  polished.  Highly  esteemed  um- 
brella-handles—  called  laurel  handles — are  made  from  several 
kinds.  If  the  central  part  of  the  st<'m  is  filled  with  tender  pith, 
not  too  much  stringy  and  tough,  it  is  collected  as  sago ;  of  which 
the  sago  palm  of  Madagascar  and  the  corresponding  regions  of 
Africa  affords  the  most  highly  prized  quality.     . 

Stems  of  small  diameter  are  equally  desirable.    The  jungles  in 
the  East  Indian  Archipelago — Java,  Sumatra,  and  the  i 
of  Malacca — abound  in  climbing  palms  or  palm  vines, 
of  which  wind  among  the  limbs  of  the  trees  to  the  top. 
have  been  measured  that  wore  a  hundred  yards  long  bf*" 
became  interlocked  with  the  network  of  tho  forest.    Tl. 
rattans  (Fig.  4)  which  are  so  handy  wr 
flexible  stick  is  wanted.    Chairs  ar"  '••■ 
the  rattan,  and  from  the  rest  of  the 
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of  tliese  18  probably  the  Areng,  t>r  sugar  palm  of  Ainboyna  (Arenga 
naccharifrra).  which  j^ows  iu  India  and  the  archipelafjo.  It  is  a 
superb  tree,  with  pinnate  leaves  twenty-five  feet  long,  and  ia  as 

handsome  as  it  i»  uiieful. 
A  nuiiibtT  i)f  sjHxnes  be- 
longing to  different  genera 
furnish  u  kind  of  hair  of 
fint^r  or  coarser  texture.  It 
18  found  in  tlii*  fibrous 
tihoatha  of  the  leAf-stalks 
and  in  the  jni:,  '  ' ,  .f 
the  leaves.     >  ii? 

<if  the  blac:k,  tough  htx»r8 
of  the  Art-ng  itro  preforrtjd 
by  the  roasting  sailors  of 
tin.'  Spaiiisli  colonius  on  ac- 
count of  their  elasticity  and  durability  ;  and  they  are,  moreover, 
very  fine.  The  hemp  palm  of  Japan  and  China  {Chamitropft 
e.rcel.fta.  Fig.  5)  is  available  in  the  hands  of  the  industrion  't* 

of  those  countries  for  making  the  finer  broonisj,  light  Hti:    ,  .      .1 
a  thousand  aHiclos  of  daily  use.    Palms  of  coarser  fiber,  like  Uie 
Piiti;nha   of   Brazil   {Leojwidina  piacnha),   furnish    material    for 
blinds,  brushes,  brooms,  and  the  rollers  of  mechanieal  .MWe'fi»rr<!, 
which  are  much  more  durable  than  rollers  fittfxi  with  steel  t 
A  waxy  exudation  forms  on  the  trunks  of  the  wax  palm  oi   iiut 
Andes  {Ccrojryhn  andicola)  and  is  collected  by  the  native*  for 
purposes  of  illumination.     The  Camauha  of  Briizil  {Cajtrmica 
<wrifern)  forms  a  cerous  eftioresoeuce  on  the  inside  i)f  its  le?'i'  '^ 
The  natives  climb  upon  the  tree."*  of  the  latter  species  and 
the  leaves  with  rods,  when  a  fine  snow  falls  from  them  and  is  col- 
lected on  cloths  spread  upon  the  ground  for  the  purinise.    The 
wax  of  the  Carnaiiba  is  used  in  commerce,  bf)th  by  itself  and  as^u* 
cittttMi  with  other  similar  sul    '         -. 

The  fruits  of  the  palm  ai  •  .r  to  none.    Every  child  knnwi^ 

whiit  Robinson  Crusoe  did  with  his  cocoanut**.    After  '! 
is  the  most  generally  diffuw'd  fruit  of  the  palm.     Nodrin 
in  demand  aniong  the  Creoles  and  blwks  than  the  milky 
the  green  cocoanut,     Wlien  the  fruits  reach  us,  the  albi 
hardened  and  become  somewhat  tough  and  in'i--  •■  ♦;>■'■• 
is  one  of  the  sources  <'»f  wealth — in  some  cn 
one — of  the  c«"»ra1   i.-^hiudK  of  Ooi*ania    aixl    ^s«rl 
regions.     With  the  f<»p  in  the  sun  and  its  root«  I 
waters — it«  favorJUj  station— the  cocA>«-t  ree  ( C<^' 
tinue«  ' 

lyeara  . 

[ions  every  year,  to  be  employed  in  various  i> 
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wantwl.  The  thick,  fibrous  envolopi*  of  ilie  nut  lias  VK^tii  much 
1188(1  of  late  years  in  Europe.  After  being  mucerattHl,  thw  Sbers, 
called  C'o/r  or  mjV,  are  combed.  Ropes  ma<le  of  thorn  ■  "  tic 
aud   hardy  against  decay.     They  are   workwl   mto  ;i  f»f 

esparto  aud  brushes,  and  we  treati  them  under  feel  in  ccK-oa  inat^ 
tings.  From  tlie  h/ird  shell  of  the  nut  are  made  cup>s  aud  dishea, 
which  are  susceptible  of  a  ready  polish,  and  can  hv  carved.  The 
leaves  can  be  utilized,  like  those  of  other  palms,  but  lack  the  sup- 
pleness  of  the  loaves  of  other  kinds. 

Not  all  the  Hi>ocie8  of  Cocos  bear  fruits  as  largo  as  those  of 
nueifera.  The  small  species  also  contribute*  i<>  the  maintenuaco 
of  man  and  industries.  A  considerable  tnwle  is  carried  ou  in  the 
little  cocoa  of  Central  America  {Coeos  tajmlea),  vfhich  is  some- 
times called  the  "  couviets'  cocoa,"  because  prisoners  i)olish  or 
carve  the  hard  egg-sized  shells  of  the  nuts,  and  make  of  them 
balls  for  mending  stockings,  beail-boxes,  tobacco-boxes,  and  toy* 
to  sell  to  visitors.  The  same  shell  is  in  favor  for  making  fancy 
buttons. 

Some  other  species  of  palm  bear  eatable  or  oleaginous  fraita. 
The  reddish-yellow,  acoru-sliaped  fruits  of  the  Parijxm  of  Quiana 
(Guilitihna  speciuaa)  is  highly  esteemed.  It  is  cultivated  under 
different  names  in  all  the  Central  American  countries.  Beverages, 
and  often  alcohol,  are  obUiined  from  the  fruits  of  several  other 
species.  The  Aifvira,  or  oil  palm,  of  Africa  {Elcris  guineensis)  ii«, 
after  the  cocoa,  the  most  important  of  the  jtaluis  as  a  commercial 
object.  The  numerous  fruit-clusters  of  this  palm,  twice  as  largi* 
as  a  man's  head,  contain  many  fruits  of  the  size  of  a  walmit,  the 

external  envelope  of  which 
is  chargttd  with  "  fuilm- 
oil,'*  a  fat  that  is  much 
used  in  soa{>-niaking,  and 
is  esteemed  by  Africans  oh 
an  aliment.  The  kernel  nf 
the  fruit  affords  an  oil 
superior  in  limpidity  and 
savor  to  that  of  the  peri- 
carp. The  African  prod- 
uct of  avoira  fruits  in 

"   iiidrM) 
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the  tall  Chamarops  ;  the  Corypha  j  Weddell's  cocoa,  and  two  or 
three  other  siiecies,  are  common  as  room  ornaments.    Other  specii 
do  not  bear  the  close  air  of  apartments  well,  and  are  very  liable 
die  if  taken  from  the  greenhouse  or  conservatory. 

Fij?.  6  represents  an  avenue  called  the  **  Savannah  of  Cay- 
enne," which  is  composed  of  the  straight-stemmed  cabbage  palm 
( Oreodoxn  oleracea  of  the  Antilles),  and  has  been  much  admired  by 
travelers.  Whenever  one  of  the  trees  is  blown  down,  or  removed 
t)y  any  othor  cause,  another  one  is  at  once  planted  in  its  place. 

Palm-trees  rarely  grow  in  numbers  together.     There  are,  how- 
ever, groves  of  a  few  species.  The  AUalea  excelsa  of  America,  which 
grows  to  the  height  of  more  than  fifty  feet,  forms  small  woods.       _ 
The  Oreodoxa  oleracea,  or  cabbage  palm,  is  one  of  the  largest  spe^^H 
[«ies  known,  with  its  head  often  rising  above  the  foliage  of  the  vir-^* 
[gin  forest.    Specimens  of  it  have  been  found  by  measure  to  be 
labout  a  hundred  feet  high,  and  the  royal  species  of  Havana  rises 
[.to  nearly  one  hundred  and  twenty  feet.    These  plants  are  for  the 
[most  part  evergreen.    They  do  not  love  climates  of  intermittent 
[temperatures  and  abrupt  changes,  except  in  rare  cases,  of  which 
the  Areca  palm  of  India  {Areca-  catechu)  affords  an  example.    Tliis 
species  is  extensively  cultivated  in  the  Indies,  where  the  firm  and 
stringent  kernel  of  its  nut  (Fig.  7)  is  chewed  with  the  betel-leaf 
every  native,  as  other  people  smoke  or  chew  tobacco. 
A  considerable  number  of  fossil  palms  have  been  found,  chiefly 
in  the  Miocene  Tertiary  of  America,  India,  and  Europe. — Traiis- 
[latedfor  the  Poptdar  Science  Monthly  from  La  Nature. 


A  HARVEST  FROM  THE  OCEAN". 

Bt  Pbo».  C.  MORTON  STBAUAN. 

THE  compensations  of  nature  are  nowhere  more  forcibly  illus- 
trated, than  along  the  bleak  and  rugged  coasts  of  Scotland, 
Ireland,  and  Brittany,  and  their  adjoining  islands.  Towering 
cliffs,  whose  scarred  faces  show  no  sign  of  verdure  and  defy  al 
'hope  of  cultivation,  clasp  the  deeply  indented  bays  in  rude  em- 
brace. Hamlets  by  the  score  hide  themselves  in  the  more  shel- 
tered nooks,  and  the  inhabitants  find  a  precarious  living  by  follow- 
ing the  sea.  Amid  such  unpromising  surroundings  Nature  yearly 
plants  and  nourishes  beneath  the  waves  and  along  the  wave- 
^asli'-'l  rr,.kH  a  bounteous  crop  of  sea-weed,  which  proves  a  genu- 
ine '  to  the  dwellers  on  those  shores.  Not  only  ia  this  bot 
pliiv.ti.i  Tiahed  by  (lie  o.-oaii,  but  it  is  to  a  great  degre 
rv  ■  ■  ■  Jiame  hand,  aiul  la.id  ready  for  use  at  the  ver 
nan's  hut.    The  terrible  storms  which  drive 
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the  venturous  seaman  against  hidden  rocks,  sweeping  ashore  his 
lifeless  body  and  dismembered  ship,  also  tear  up  great  quantities 
of  this  valuable  weed  from  the  ocean's  bed  and  dash  them  in  con- 
tinuous bulwarks  high  up  on  the  beach.  Thus  thrown  ashore 
during  the  winter  and  early  spring  is  a  mass  of  what  the  natives 
coll "  deep-sea  tangle,"  but  which  in  the  hands  of  the  naturalist 
is  recognized  as  a  mixture  of  two  kinds  of  Algce,  termed  respective- 
ly Laminaria  digitata  and  Laminaria  sacvharina.  In  the  spring 
and  fall  the  milder  storms  add  the  "  tangle-top "  to  the  winter 
harvest.  The  tangle-top,  as  its  name  implies,  consists  of  the  tops 
or  fronds  of  the  same  plants  whose  stems  compr)8e  the  "  tangle  " 
propter.  These  self-gathered  masses  constitute  the  greater  bulk 
and  the  more  valuable  part  of  the  annual  yield.  Together  they 
are  known  as  "drift-weod,"  as  opposed  to  three  varieties  of  Fuci 
(more  w>mmonly  known  as  wracks)  which  grow  on  the  rocka  iu 
that  area  covered  by  the  rise  and  fall  of  the  tides,  and  which, 
from  the  manner  of  their  gathering,  take  the  name  of  "  cut- 
wee<l." 

Recourse  must  be  had  at  this  point  to  chemical  analysis  to 
reveal  some  useful  ingredient  which  may  justify  this  wet,  salty, 
ill-odored  mass  of  vegetable  matter  being  dignified  by  the  name 
of  a  crop.  The  analyses  of  the  several  species  of  Laminaria  and 
Fuci  show  considerable  variations ;  it  may,  however,  be  taken 
that  of  the  ordinary  mixe<l  mass  of  wet  tangle  and  cut-wcod  about 
eighty  per  cent  is  water,  fifteen  per  cent  organic  matter,  and  five 
per  cent  ash  or  mineral  matter.  In  the  same  way  it  may  be  ad- 
mitted that  one  hundred  pounds  of  the  ash  will  contain,  approxi. 
mately,  twenty  pounds  of  insoluble  material,  fifty  pounds  of  alka- 
line carbonates  and  chlorides,  twenty-two  pounds  of  potash  and 
soda,  C"5  pounds  of  sulphuric  acid  in  combination,  and  1*5  pound 
of  ioduie  in  combination  as  iodides  of  potassium,  sodium,  etc. 
One  hundred  and  fifty  years  ago  such  an  analysis  had  never  been 
made,  nor  would  it  have  possessed  any  of  its  present  sii; 
ness,  for  at  that  time  iodine  had  not  yet  been  discovered, 
burning  of  sea-weed  for  its  ashes  was  practiced  to  but  a  very  lim- 
ited extent.  It  required  the  pressure  placed  upon  "  "  •< 
of  Franco  and  England  by  the  wars  of  the  great  >  .• 
practical  and  wide-spread  attention  to  the  ashes  of  sea-weeiL  In 
virtue  of  tliat  pressure  the  foreign  supply  of  ■  '  ■  '  -  *  ^  • 
in  both  of  those  countries  was  entirely  rut  ui' 
substance  was  ranwicked  for  its  contents  fi! 
rifle  to  that  general  movement  am'">T'  -  •i--  - 
antry  which  resulted  in  the  annual  - 

<\  the  introduction  of  a  new  comuiWuial  Inwiy  ii 
f  varec  or  kelp. 

Though  the  ab.solut«  yield  of  the  alkali  ealtn  ' 
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fifty  pounds  to  one  ton  of  the  wet  weed),  so  complete  was  the  em- 
bargo against  Spanish  barilla  and  salt  that  kelp  assumed  a  value 
as  high  as  one  hundred  dollars  per  ton.  During  this  halcyou 
period  Scotland  and  her  western  isles  reape<l  an  annual  income  of 
nearly  three  million  dollars,  a  sum  which  raised  to  affluence  many 
a  Scottish  lord  whoso  sole  possession  hitherto  had  been  a  hmg 
title  and  a  few  miles  of  barren  sea-shore.  But  the  end  of  the  wai-, 
the  success  of  Le  Blanc's  process  for  making  sodium  car- 
Ironato  out  of  common  salt,  brought  down  the  value  of  kelp  with 
a  sudden  and  disastrous  drop.  In  18,'31  the  price  had  fallen  to  ten 
dollars  per  ton,  a  figure  no  longer  remunerative.  At  this  period 
kelp-making  would  have  died  out  entirely  but  for  the  presence  in 
it  of  a  small  quantity  of  iodine.  The  discovery  of  that  element  in 
1812,  by  Courtois,  and  the  demands  for  its  manufacture,  which  had 
arisen  between  that  date  and  1840,  were  the  sole  cause  for  the 
continuance  of  kelp-making;  for  kelp  was  then,  and  has  since 
remained,  the  only  practicable  source  of  iodine  in  Europe.  Dur- 
ing the  past  fifty  years  kolp  has  furnished  fully  ninety  per  cent 
of  all  the  iodine  and  iodides  which  commerce  has  handled.  The 
remaining  ten  per  cent  comes  from  South  America,  being  derived 
from  the  well-known  caliche  of  Peru.  This  substance,  in  being 
worked  for  the  large  amount  of  nitrate  of  soda  it  contains,  also 
gives  a  small  quantity  of  iodine  as  a  profitable  by-product.  The 
caliche  yields  from  two  to  three  pounds  of  iodine  per  ton,  against 
an  average  yield  of  twelve  or  fifteen  pounds  on  the  part  of  kelp. 
Many  bothering  questions  of  manipulation  increase  the  labor  and 
cost  of  the  product  from  the  former  source,  thus  leaving  the  com- 
mercial advantage  with  kelp.  With  the  origin  of  this  new  demand 
for  kelp  the  industry  received  a  strong  impulse,  and  the  price  was 
restored  to  fairly  profitable  figures,  ranging  from  fifteen  to  twenty 
dollars  per  ton,  at  which  price  it  is  still  in  commerce. 

It  may  bo  proper  to  note  several  int*jresting  facts  connected 
with  the  growth  and  composition  of  iodine-bearing  weeds.  All 
sea-weeds  do  not  contain  iodine,  although  that  substance  is  imi- 
voraally  present  in  sea-water  in  the  ratio  of  one  to  two  hundred 
and  fifty  thousand,  proportions  which,  though  minute,  are  amply 
Bofiicient  tcj  tempt  assimilation  by  all  growing  sea-plants  at  least 
to  an  appreciable  extent.  Yet  very  few  of  them  outside  the  family 
of     '■  ■  ,,f  that  element.     So  that  to  this 

fau^    .  chief  work  of  withdrawing  icnline 

from  sea-water,  oud  of  concentrating  it  in  plant-tissues  in  a  form 

-  ■  --  -    <■  '  dine  absorption  on  the  part  of 

•u  it  is  remembered  that  their 

three  hundred  times  as  much 

.  which  I  •*••■•  '■o'trever,  is  ab- 

( y.    Th'  a  where  they 
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grow,  as  well  as  the  number  of  iodine-bearing  plants,  are  very 
limited.  The  shores  of  the  British  Isles  and  of  Brittany  are  the 
spots  most  favored,  owing  to  the  presence  of  the  Gulf  Stream, 
which  serves  as  the  carrier  of  the  iodine  and  of  the  temperature 
conditions  necessary  to  the  growth  of  the  Alga'. 

By  far  the  larger  portion  of  the  sea-weed  harvest  comes  ashore 
in  the  early  spring  and  in  the  late  fall.  The  fall  harvest,  together 
with  that  which  wintur  adds,  is  suffered  in  most  localities  to  lie  un- 
touched on  the  beach  until  it  has  been  carried  out  to  sea  again  and 
lost  forever.  It  is  only  the  spring  crop  which  receives  special  care. 
Thousands  of  women  and  children,  and  a  small  sprinkling  of  men, 
may  be  seen  flocking  to  the  bench  during  the  month  of  May,  armed 
with  rakes  and  wheelbarrows,  or  driving  low  carts,  whose  wheals 
are  maile  broad  enough  to  prevent  their  sinking  in  the  sand.  The 
wet  weeds  are  raked  into  piles,  and  carried  either  by  barrow  or 
cart  to  a  conveniently  safe  distance  from  the  waters  edge.  Usu- 
ally a  sheltered  nook  is  chosen,  if  near  at  hand,  and  in  it  is  stored 
a  great  mass  of  the  weed.  Here  it  is  left  to  dry  under  the  sum- 
mer's hot  sun,  meanwhile  exhaling  odors  of  no  dainty  description. 
There  are  well- recognized  liberties  and  restrictions  in  regard  to 
sea-weed  acconled  to  landlords  and  peasantry  who  dwell  along 
the  shore.  The  landlords  have  most  of  the  liberties,  while  the 
peasants  enjoy  the  restrictions.  Conflicts  of  soa-weed  rights  have 
been  known  to  occur,  in  which  cases  the  shillalah  has  had  an  im- 
portant share  in  the  gathering  of  the  crop. 

When  the  weed  is  dry — that  is,  in  the  latter  part  of  July  and 
the  first  of  August — the  owners  of  the  sea-weed  heaps  undertake 
to  burn  them  into  kelp.  This  burning  is  done  in  the  crudest  and 
most  wasteful  manner.  Sliallow  pits,  often  dug  right  in  the 
sand,  are  filled  with  weed  and  the  mass  ignited.  Upon  the  first 
charge  fresh  quantities  of  weed  are  thrown  from  time  to  time,  the 
whole  mass  burning  more  or  less  rapidly  in  proportion  to  the  dry- 
ness of  the  weed.  There  results,  in  the  bottoms  of  these  pits,  a 
black  mass  resembling  iron-slag  in  appearance,  though  not  In 
hardness,  which,  being  sprinkled  with  water  while  hot.  breaks  up 
into  large  lumps  suitable  for  transportation.     Owin'  "     ( 

lessness  with  M'hich  the  weeds  are  raked  up,  this  cm  i*- 

always  contains  a  large  percentage  of  sand  and  other  impxiriii 
sometimes  amounting  to  one  half  the  total  weif^ht  of  the  . 
The  improN-ideuce  uf  this  is  the  more  marked  in  ^iew  of  i  ! 

amount  of  valuable  salts  which  even  at  beet  can  be  fom 
kelp,  and  the  rapid  ratio  in  which  the  cost  "'"  *■■  "  • 

diminishes  the  profits  when  half  uf  the  bIh^  ia  <I.  q 

imjiro'vidence  extends  equally  to  the  In 
place  in  full  accens  of  air,  an'  "•  °  f^-nT 
tilize  much  of  the  iodine.    V 
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combustion  are  lost  and  the  escaped  gases  overcloud  whole  town- 
ghtp8,  and  impart  to  miles  of  sea-shore  the  peculiar  oilor  oharac- 
teristic  of  burning  kelp.  To  save  these  gaseous  products  by  dis- 
tilling the  woods  in  doaetl  retorts,  at  low  temperatures,  would 
mean  the  production,  at  little  extra  cost,  of  valuable  amounts  ot" 
ammonia,  parafiu,  acetic  acid,  naphtha,  etc.  in  addition,  the  char- 
coal left  would  be  much  richer  in  iodine  than  the  ordinary  kelp, 
and  its  mechanical  form  much  easier  of  subsequent  extraction. 
Attention  has  been  called  time  and  again  to  the  enormous  waj*t»! 
of  material  and  the  easy  means  of  improvement  in  kelp-making, 
but  thus  far  little  inroad  has  been  made  into  this  European  species 
of  ancestor-worsliip.  The  crofters  cling  to  traditional  methods 
and  primitive  tools. 

When  kelp,  such  as  has  been  described,  is  brought  into  market, 
it  is  purchaseil  by  those  directly  engaged  in  making  the  salts  of 
iotline  and  the  alkalies.  In  their  hands  it  becomes  the  subject  of 
careful  treatment  ttj  separate  the  valuable  ingredients  from  the 
gross  impurities  with  which  they  are  associated.  This  is  comn\only 
done  by  breaking  the  ki*lp  into  small  lumps  and  lixiviating  in 
suitable  vats  tilled  with  hot  water  or  supplied  with  steam  vapor. 
Such  treatment,  when  sufficiently  prolonged,  dissolves  out  the 
alkaline  and  iodine  salts,  which  need  only  the  subsequent  o|>era- 
tion  of  being  allowed  to  settle  and  sifdioning  off  to  separate  them 
from  the  insoluble  matters.  The  liquor  contains  chiefly  the  chlo- 
rides, the  sulphates,  the  sulphites,  and  the  hyposulphites  of  sodium 
and  potassium,  as  well  as  the  iodides  and  bromides  of  those  metals. 
By  evaporating  this  solution,  the  gi-eater  portion  of  the  clilorides 
and  sulphates  will  crystallize  out  before  the  iodides,  bromide.^, 
and  lower  sulphur  compounds  begin  to  deposit.  The  former  may 
then  bo  fished  out  of  the  evaporating  pan,  leaving  a  resultant 
mother-liquor  rich  in  iodides.  The  hurtful  sulphur  compounds 
remaining  are  decompo8e<l  by  excess  of  strong  sulphuric  acid,  and 
then  the  proper  (juantity  of  nuingane.se  dioxide  is  added.  This 
mixture  is  transferred  to  an  iron  retort  and  heat-ed,  the  result  of 
which  is  to  liberate  the  iodine  and  part  of  the  bromine  present. 
The  vapors  of  these  elements  are  conducted  into  proper  earthen- 
ware condensers,  where  the  iodine  is  deposited  as  a  black  powder, 
and  the  small  quantity  of  bromine  as  a  dense  brown  liquid  moist- 
ening the  iodine  powder.  As  liefore  indicate<l,  from  twelve  to 
twenty  pounds  of  this  crude  iodine  are  obtained  from  the  mother- 
liquor  of  one  ton  of  kelp.  There  are  several  possible  ways  of  puri- 
tho  crude  iodine,  in  order  to  s«>ouro  the  i«Kline  of  commerce 
thi3  brominti  which  had  liecn  its  chief  impurity.    Even 

traces  <>f  bromine,  owing  to 
,  ition.  If  iodide  of  potassium 
■,  it  i«  utiU  necessary  to  pro<luc6 


the  latter,  aud  from  it  obtain  the  iodide  by  the  action  of  potxw- 
sium  hydrato  or  caustic  potaHh. 

lo<line,  as  a  commercial  body,  has  been  subject  to  great  fluctu- 
ations in  price.  It  has  ranged  from  a  minimum  of  $].5U  to  a 
niasimuiii  of  $9.50  per  }>ouutl,  and  is  at  present  (juoted  at  thi* 
fairly  constant  iiguro  of  $4  per  pounii. 

This  harvest  of  sea- wt«ed,  whose  transformation  into  iodine  has 
been  brietly  traced,  bus  been  to  a  certain  extent  the  Bubjpct  of 
other  industrial  applications.  In  Ireland  and  the  Channel  Islands 
the  weeds  are  used  directly  as  a  fertilizer.  Its  advantages  in  this 
line  are  chiefly  felt  in  the  Irish  potato  crop,  where  the  potash  of 
the  sea-weed  supplies  a  most  important  ingredient  of  that  staple 
tuber.  The  presence,  al8(»,  of  small  proportions  of  the  eartliy 
phosphates  increases  its  value  for  fertilizing  pury)08e9.  Attempts 
have  been  made  to  utilize  these  weeds  in  the  manufacture  of  paper 
and  textile  gofxls,  but  with  little  or  no  success,  owing  to  the  fact 
that  the  true  Alg(f  are  not  librous  in  their  structure ;  nor  is  it  sur- 
prising to  find  sea-weed  quite  extensively  used  as  a  fuel  among  a 
tenantry  so  poverty-stricken,  and  in  a  cotnitry  so  bare  of  conjbu.'i- 
tibles.  Hut  the  chief  value  of  the  sea-weed  harvest  nnnaius  in  the 
monopoly  of  iodine  which  its  tissues  possess. 

Despite  its  many  wa.st»-ful  drawbacks,  the  k»'lp  industry  .sli<»wi» 
the  respectable  anniud  yield  t»f  six  million  dollars,  much  of  which 
finds  its  way  into  the  pockets  of  a  very  destitute  tenantry.  In 
those  districts  where  the  wint<?r  supply  is  carefully  gatliered  and 
burned,  the  jiroduction  of  kelp  has  had  very  beneficial  effects  by 
employing  and  remunei'atiug  the  most  indigent  classes  at  a  time 
when  they  would  otherwise  be  totally  unproductive. 
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BIRDS  WITH  TEETH. 

Bt  otto  MEYER.  Pu.  D. 


THE  birds  of  our  present  world,  however  different  they  may 
be  from  eiudi  other  in  size,  shape,  color,  etc.,  are  remarkably 
uniform  in  their  anatomical  construction.  Adapt<*d  to  a  life 
the  air,  they  all  possess  Ix^nes  which  are  more  or  less  pucumatie- 
that  IB,  contain  air-C4ivities,  to  lessen  the  weight  of  tlm  skeletoi 
Altogether  the  reduction  of  weight  has  been  brought  down  to  p 
fwtion,  and  a  flying  bird  rarries  very  lilt h',  if  any,  Ulii  y 

substance,     Locomi>tion  in  the  air  requires,  further,  a  >  _   . 
action  of  the  wings,  and  such  a  motion  c^uld  hanlly  b©  execut 
in  presence*  of  a  loosr*  ajul  shaky  hf»dy.     Bn' 
body  nf  a  bird  i.s  not  loose:  on  the  contrary,  i 
veriebrw  of  the  backbone  are  grown  together 
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ooluniru  With  this  column  the  broad  ribs  unite  in  the  bark, 
while  in  front  thwy  ure  held  together  by  the  Bternum ;  and  to 
make  this  cradle  of  bones  more  compact  and  fit  to  resist  the 

iBt'tion  of  the  wings,  and  to  protect  the  Ulterior  organs,  the  ribs 
touch  each  other  with  what  the  anatomists  call  "uncinate  pro- 
cesses." Whoever  is  called  upon  to  carve  at  the  table  a  chicken 
or  a  turkey  will  experience  how  solid  and  protective  the  construc- 
tion of  the  skeleton  of  the  body  is. 

If  the  main  Ixnly  is  in  this  way  compact  and  immovable,  some 
other  part  must  be  so  much  the  more  flexible,  and  this  is  the 
neck.  If  we  watc-h  a  swan  oiling  its  feathers  with  its  bill,  see  the 
cervical  evolutions  of  a  tianiingo,  or  an  owl  sitting  with  its  head 
reversed,  we  are  apt  to  ex|)erienco  a  painful  sensation  in  our  necks 
and  may  wonder  whether  the  bird  will  assume  its  normal  position 
without  breaking  something.  But  all  these  motions  are  execute*! 
with  the  most  perfect  ease  and  security,  and  the  construction  of 
the  vertebrie,  which  enables  the  birds  to  perform  them,  is  simple 
and  effective,  The.se  vertebrae  do  not  articulate  with  each  other 
by  plain  faces  as  the  vertebra*  in  our  boilies,  but  the  articxdations 
are  saddle-shaped,  so  that  the  prominence  of  one  vertebra  fits  iuto 
the  excavation  of  the  next  one,  and  vice  versa.  If  we  take  two 
adjoining  vertebrie  of  the  neck  of  a  bird  and  try  their  motion,  we 
shall  find  that  this  articulation  admits  two  ways  of  turning— from 
one  side  to  the  other  as  well  as  up  and 
down.  This  saddle  shape  of  the  articular 
face  of  the  cervical  vertebra?  is  found  with- 
out exception  in  all  existing  birds  and  in 
uo  other  animal. 

There  are  other  features  which  are  met 
with  in  all  birds  and  exclusively  in  them— 
for  instance,  the  plumage.  The  horny  bill 
is  without  teeth.  The  vertebra*  of  the  tail 
are  grown  together  and  form  11  plowshare- 
shajM'd  bone.  This  bone  supports  the  tail 
feathers,  which  can  be  opened  and  closed 
like  a  fan,  and  which  serve  as  a  rud'ler  and 

'■a  parachute.  The  bones  of  the  anterior  ex- 
tremities are  transformed  in  such  a  way 
that  they  form  an  excellent  framework  for 
the  wings;  but,  although  the  anatomists 
distinguish  easily  radius,  ulna,  digits,  etc.,  one  would  hardly  sus- 
p«x^t  that  ih(i»\->  wing  bones  are  perfectly  analogous  to  those  in  the 
fore-feet  of  quailrnpeds,  or  in  our  arms  and  hands. 

>  us  turn  our  attention  to  the  reptiles  which  exist  at 

lit,,.-— 1.1  tho  lizards,  crocodiles,  snakes,  and  turtles. 
^caly  animals  aeem  to  have  nothing  at  all  in 
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oonunon  with  the  warm-blooded,  ft^tUhered  inhabitants  of  the  air; 

and  yet  our  first  scientists,  for  insttvnw,  Prof.  Huxloy,  unite  rep- 
tiles ikud  birds  vl&  one  class  of  ani- 
mals. However  closely  we  may 
stvuJy  the  aiuit^jniy  of  a  chicken 
and  of  a  crocodile,  and  search  for 
points  which  are  common  to  both, 
we  shall  1)g  only  nio«lerately  in- 
clined to  follow  the  example  of 
these  natui-alists  and  consider 
birds  and  reptiles  as  near  rela- 
tives. But  wo  shall  become  con- 
vinced of  their  close  counecti«»n 
if  we  study  also  their  geological 
history. 

In  the  first  instance,  we  then 
see  that  the  reptiles  of  the  present 
time  are  only  small  remnants  of  a 
once  numerous  an<i  [Mjwerful  tn'bet 
In  certain  former  geological  p«v 
riods  we  find  reptiles  to  be  the 
kings  of  the  earth  ;  we  discover 
reptiles  of  enormous  sizes  ;  rei>- 
tiles  of  all  kinds  of  shape  and  ana- 
tomical construction ;  and  among 
them  there  are  some  which  resem- 
ble birds  much  more  than  does  a 
crocodile  or  a  lizard  of  the  present 
day.  In  the  second  instance,  if  W6 
look  at  the  birds  of  former  jX'rioda 
we  find  that,  in  the  sjune  way  aa 
we  go  backward  in  the  history  of 
our  earth,  these  former  inl  '  :  5a 
of  the  air  differ  more  fo 

fi-ora  the  specialized  pattern  after 
which  all  our  present  birds  are 
built,  that  they  jiecome  more  aii4 
more  reptile-liko,  an<i  that  iliere 
can  hardly  be  any  doubt  that  <h« 
birds  are  indeed  branchwi  off  from 
the  groat  reptilian  trunk  mI  tho 
animal  kingdom. 
There  are  three  ; 


Flo.  t.— Sscrnm  op  raa  Kaktm'i  Cman. 


pletely;  two  of  them  wore  foun 

Korth  America,  and  one  in  Ihe  Joramic  form. 
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During  the  Cretaceous  jKjriod  the  Rocky  Mountains  were  not 
yet  the  high  elevation  which  thoy  aro  now,  hut  were  existing 
probably  only  as  a  succession  of  low  islands.  The  land  of  several 
|Btate8  of  the  Union  was  depositefl  at  that  time  at  the  bottom  of 
[the  ocean,  east  of  this  line  of  islands.  One  of  these  States  is 
Kansas,  in  which,  therefore,  the  cold  water  was  then  still  more 
Bupreme  than  it  is  now.  In  the  Cretaceous  deposits  of  Kansas 
the  remains  of  the  hird  Hesperomis  have  been  found.    It  wa.s  a 


Flo.  a.— UisrmoBJiu  ■kmhum  trettored  by  Marab). 


large  animal,  about  five  feet  long,  with  well-developed,  strong 
le^s.  but  perfectly  obsolete  wings.  The  anatomical  construction 
indicates  the  way  of  living.  It  was  entirely  without  the  power 
of  flight,  living  in  the  way  of  penguins,  mostly  on  the  water, 
diving  for  fish,  which  it  was  admirably  ailaptt'd  to  catch,  and 
with  -whir.h  the  Cretaceous  oc«an  hero  was  teeming.    The  shores 

:ily  for  the  purpose  of  breedin>f.    There  is 
..  "  >♦•:  •"•>*■ 'my,  with  the  exception  of  one 

fac;  it  at  once  thoroughly  from 

■  '    '  witli  tei'tli.  teeth 
■  ies  l]uv(»  at  thoir 
•  -    1-  A  hen  through 
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Kansas  fossils  the  fact  was  established  tliat  birds  M*ith  teeth  for- 
merly fix  is  tod. 

The  dcyjositw  «if  Knnsas  in  which  the  Hesperomis  haa  been 
found  hiivo  jnelded  also  the  remains  of  another  CiHitaceous  bird. 


d. 


rf  i-i'  ttf" 


^, 
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Fu.  4.— RMTuunoN  or  IcifTBYOBNiii  VKTOR  ttfter  MNralii      Oiip  liilf  tmluiml  aliK. 

the  Ichffiyomifi.    This  animal  was  small,  of  about  the  W7»»  of  the 

tern,  aud  probably  also  resembled  it  in  its  habito  and  in«  • ' 

inj;;  at  any  rate,  it  wna  a  gfiod  flier,  with  fMjwerfuI  wiui..- 

small  legs.     The  JchthyornLi  also  ha<i  teeth  in  both  jawR.     BmI i 

Btill  another  re8j>ect  it  was  different  from  all  '^ 

Tlie  articular  faces  of  its  vertebra:!  wen'  i'"*   - 

KJmply  excavated  ou  both  sidog;  they  Wi 

of  Vfrlflin"  is  iiK't  with  in  a  few  ref 

wnil  in  till'  aniiihibians.     But  it   \> 

fiflbvti,  aud  tho  uamu  has  hvnn  choetm  on.  accoun* 
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omia  means  "  fish-bird."  The  fossil  remains  from  which  Hesper- 
ornis  utid  Ichthyornis  have  been  described  are  ex}»ibited  in  the 
Museum  of  Yale  College,  in  New  Haveu, 

A  long  time,  a  whole  geological  jjeriod,  before  Hesperomis  and 

•hthyoniis  were  enjoying  life  and  eating  fish  on  the  vast  Creta- 
'coous  ocean  of  the  western  United  States,  there 
was  on  the  other  side  of  the  Atlantic,  at  about 

10  site  of  the  town  of  Solenhofen,  in  Bavaria, 

lake  or  marine  gulf  in  a  jjrotected  situation, 
with  very  quiet  waters.    The  lime  carried  by 
rivers  into  this  gulf  was  deposite<l  at  the 

jttom,  in  an  exceedingly  uniform  and  undis- 
turbed manner,  as  a  very  fine  sediment.    At 
present,  after  millii)n8  of  years,  the  gulf  is  dried  up  and  the  sedi- 
ment has  been  hardened  to  a  limestone,  the  grain  of  which  is  un- 
u-sually  small  and  regular.     In  fiict,  no  limestone  in  any  country 


PlO.  5.— CBUVICil.  VKaT»>| 
■HA     or     ICUTUTOBKC 
DUPAB,  X  %. 
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surpasses,  or  even  equals,  this  Jurassic  limestone  of  Bavaria  i& 
tbis  respect,  and  therefore  the  lithographers  of  the  whole  oArtli 
receive  their  lithographic  stones  from  the  quarries  of  JSoleiihofou. 
W©  may  ohtjiin  an  i<leta  of  the  exceptional  and  uniform  way  in 
which  this  limestone  has  been  depositwl  when  we  see  the  improa- 
sioiis  and  casts  of  jelly-lish  and  other  delicate  animals,  which  are 
found  as  fossils  in  this  stone  and  in  no  other  known  deposit. 

In  this  lithographic  stone  of  Bavaria  there  was  found,  in  the 


•sSrV 


7ni,  T— ABCHJInrTBRTX  JIACROCIU.  RK8TOBEO  >«fler  Owen). 

year  1860,  the  impression  of  a  feather.  This  proved  the  existence 
of  a  hird  during  the  Jura.ssic  period — that  is,  of  a  feathered  ani- 
mal much  older  than  all  other  known  fossil  birds.  It  was  there- 
fore named  Arcfueopferyx,  which  means  "  old  wing."  The  feather 
was  there;  a  sharp  lookout  was  kept  now  for  the  bird  itself,  and, 
indeed,  one  year  later,  a  nearly  complete  skeleton  of  it  wa-ii  found. 
It  was  bought  by  the  British  Museum,  in  L(nidou,  for  fourteeii 
thousand  marks,  and  has  been  described  by  Prof.  Owen,  Sixteen 
years  later,  in  1877,  a  second  specimen  was  discovered  in  Soleo- 
hofen.  The  electrician,  Dr.  Siemens,  in  Berlin,  did  not  wish  that 
this  fossil  should  also  go  out  of  Germany ;  therefore  he  bought 
it  for  twenty  thousand  marks,  and  sold  it  afterward,  at  th«  aamo 
price,  to  the  Prussian  Government.  It  is  now  in  the  Berlin  Ma- 
seum. 

Both  specimens  together  furnish  us  with  an  almost  complete 
picture  of  the  .Turikssic  bird.     T'        '     '         '  '       '   *Tio 

size  of  a  pigeon.    The  Borliu     .  :  '< 

also  providwl  with  teeth.    Furthermore,  th«  vi 
that  biconcave  form,  as  in  Ichfhy 
But  there  are  a  number  of  other 
which  remove  it  still  further  from 
and  make  it  resemble  ."  -  •■♦^i 
together  in  the  way  of 
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separate,  as  in  the  fore-foot  of  a  quadruped,  and  there  were  even 
three  claws,  so  that  the  animal  could  also  graep  with  its  winga. 
2.  Its  ribs  were  small,  thin,  without  uncinate  processes,  and  there- 
fore formed  no  compact  and  solid  cradle.  3.  Its  pelvic  bones 
were  almost  like  those  of  certain  extinct  reptiles.  4.  Its  tail  was 
not  short,  with  a  plowshare-shaped  bone  and  a  fan-like  arrange- 
ment of  the  tail  feathers,  as  in  all  other  birds,  but  it  was  long, 
composed  of  not  less  than  twenty  vertebrae,  and  the  feathers  were 
fixed  along  the  whole  length  of  this  tail.  In  other  words,  it  was 
a  regular  lizard  tail,  but  covered  with  feathers.  It  is  no  wonder 
that  some  scientists  did  not  consider  the  Archceopieryx  as  be- 
longing t.o  the  birds,  but  thought  it  was  a  reptile.  Apart  from  its 
plumage,  however,  there  is  too  much  in  its  anatomy  that  is  avian. 
At  any  rate,  it  was  a  very  reptile-like  bird,  and  its  power  of  flight 
was  certainly  not  great.  It  probably  fluttered  more  than  flew, 
and  occ^isionally  used  its  claws  to  support  itself.  The  formation 
of  its  eye  bones  seems  to  indicate  that  it  was  of  nocturnal  habits, 
like  our  owls. 

Other  fossils,  lying  as  yet  unknown  in  the  strata  of  our  earth 
and  waiting  for  the  ardent  scientific  digger,  will  teach  us  consid- 
erably more  about  the  evolution  of  the  birds,  but  the  outlines  of 
it  are  already  mapped  out  by  what  we  possess  at  present;  and  it 
must  be  said,  especially  about  the  Archveopteryx,  that  it  sheds 
more  light  upon  the  development  of  the  animal  kingdom  during 
former  periods  than  perhaps  any  other  known  fossil. 


THE  EFFECT  OF  CAVE  LIFE  ON  ANIMALS,  AND  ITS 
BEARING  ON  THE  EVOLUTION  THEORY. 

Bt  a.  8.  PACKARD. 

THE  main  interest  in  studies  on  cave  life  centers  in  the  obvious 
bearing  of  the  facts  upon  the  theory  of  descent.  The  condi- 
tions of  existence  in  caverns,  subterranean  streams,  and  deep  wells 
are  so  marked  and  unlike  those  which  environ  the  great  majority 
of  organisms,  that  their  effects  on  the  animals  which  have  been 
able  to  adapt  themselves  to  such  conditions  at  once  arrest  the  at- 
t<fntion  of  the  observer.  To  such  facts  as  are  aflForded  by  cave 
life,  as  well  as  parasitism,  the  philosophic  biologist  naturally  first 
It: —  •■  -  *'     I  ,f  his  inductions  and  deductions  as  to  the  use 

in  inducing  their  atrophy.  It  is  compara- 
ffects  of  absence  of  light  on  animals  bo- 
4,  or  orders  in  which  eyes  are  normally 
(.   A»  wo  have  seen  in  non-cavernicolous 
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tinials,  the  eyes  are  wanting  from  causes  of  the  some  nature  a» 
haro  induced  their  absence  in  true  cave  animals.  No  animal  or 
sorieB  of  generations  of  animals,  wholly  or  in  part,  lose  the  •  .  —- 
of  vision  nnleaa  there  is  a  phyaical  appreciable  cuuso  for  it. 
we  may  never  be  able  to  satisfactorily  explain  the  loss  of  eyes  in 
certain  deep-sea  animals  from  our  inability  to  ^lergonally  pene- 
trate to  the  abysses  of  the  sea,  we  can  explore  caves  at  all  times  of 
day  and  night,  of  winter  and  summer ;  we  can  study  the  egg-lay- 
ing habits  of  the  animals,  and  their  embryonic  development ;  we 
can  readily  understand  how  the  caves  were  colonized  from  the 
animals  living  in  their  ^^cinity ;  wo  can  nicely  estimate  the  na- 
ture of  their  food,  and  its  source  and  amount,  as  cou^pared  with 
that  accessible  to  out-of-door  animals ;  wo  con  estimate  with  somo 
approach  to  exactitude  the  length  of  time  which  hr'  '  ;  '  '?ic© 
the  caves  were  abandoned  by  the  subterranean    -  oh 

formed  them  and  became  fitted  for  the  abo<le  of  animal  life.  The 
caves  in  southern  Eurojw  have  been  explored  by  more  numerous 
observers  than  those  of  this  country,  and  the  European  cave 
fauna  is  richer  than  the  American,  but  the  conditions  of  Euro- 
pean cave  life  and  the  eflEects  of  absence  of  light  and  the  geological 
age  of  the  cave  fauna  are  like  those  of  American  caves.  More- 
over, the  cave  life  of  New  Zealand  and  the  forms  there  living  in 
subterranean  passages  and  in  wells  show  that  animal  life  in  that 
region  of  the  earth  has  been  afFecte<i  in  the  same  manner.  Th* 
facts  seem  to  point  to  the  origin  of  the  cave  forms  from  the  specie* 
now  constituting  a  portion  of  the  present  Quaternary  fauna : 
hence  they  are  of  very  recent  origin. 

The  result  of  cave  exploration  shows  that  no  plants,  evt'ti  tlii' 
lowest  fungi,  with  the  exception  of  Oosoninm  ariricanttivi  Link, 
and  perhaps  one  or  two  other  kinds  of  fungi  common  to  Gnmpe 
ami  America  in  and  out  of  caves,  can  so  adapt  themselves  aa  to 
live  and  propagate  their  species  in  the  total  darkness  of  caverns. 
They  are  far  more  dependent  on  the  influence  of  light  than 
animals. 

We  Mrill  now  briefly  rehearse  the  facts  relating  to  the  changes 
in  strn  'id  color  undergone  by  animals  n<liipted  to  a  life  In 

total  s  in  caves,  premising  that,  so  far  as  we  know,  Uiw 

Protozoa  detected  in  subterranean  waters  do  not  essential ly  differ 
from  those  living  in  the  light.  It  appears  fr'tin  the  ''  "  — ing 
facts  that  eyeless  animals  change  their  color  ua  >vi'tl  at 
ing  eyes : 

1.  A  sponge  {Sp(/ngiU"   •'■■■'■■■)  found 
waters  «>f  Carniolan  groli  ad  of 

and  I' 

'i.   i..,    ;.,iira  (fl.  f*-^'/'")'?/'),  ttLjo  f'liiiid  liv  Dr.  .Tii-*'itt. 
liubterranean  lakm  of  '  ,  wan,  af- 
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green  nor  brown,  like  the  two  species  of  the  upper  world,  but 
pellucid,  bleached  out,  or  colorless. 

Such  was  also  found  by  Dr.  Joseph  t-o  l»e  the  case  with  the 
smaller  crustaceans,  such  as  certain  cave  species  of  Cypris,  Lep- 
todera,  Estheria,  and  Branchipus  {B.  pellucidns  Jos.). 

3.  As  regards  change  of  color,  we  do  not  recall  an  exception  to 
the  general  law  that  all  cave  animals  are  either  colorless  or  nearly 
white,  or, as  in  the  case  of  Arachnida  and  insects,  much  paler  than 
their  out-of-door  relatives. 

The  worms  (planai'ians  and  earth-worms)  are  somewhat  paler 
than  their  allies  living  out  of  caves,  but  as  the  normal  environ- 
ment of  most  planarians  and  earth-worms  is  much  like  those  of 
cave  animals,  the  difference  is  not  so  marketl,  though  both  of  our 
cave  planarian  worms  are  white  and  eyeless. 

All  the  cave  Crustacea,  both  aquatic  and  terrestrial,  are  color- 
less or  whitish,  more  or  loss  vitreous,  and  pellucid,  the  pigment 
cells  being  degenerate  and  f  unctionless.  The  eflFects  of  total  dark- 
ness seem  quite  different  from  the  influence  to  which  the  eyeless 
deep-sea  Crustacea  are  exposed,  since  they,  like  their  fellows  with 
eyes  normal  or  hypertrophied,  are  said  to  be  of  the  same  flesh  and 
reddish  tints  common  to  deep-sea  animals. 

In  the  case  of  the  cavernicolous  myriapods  the  bleaching  of 
the  body  is  very  marked.  In  out-of-door  myriapods  the  normal 
tint  of  the  integument  is  brown  or  rarely  amber-brown ;  but  the 
color  of  the  cavemicoioua  species  is  white  or  flesh-white,  like  a 
freshly  molted  myriapod  of  normal  habitat. 

The  cave  species  of  Arachnida  are  usually  whitish  or  pale 
amber-colored,  or  pale  hora,  with  a  reddish  tint.  Of  the  mites, 
some  are  white,  others  horn-color,  or  chitinous.  In  the  family 
Chernelidiv.  the  cave  species  are  "dull  white,"  or  "  pale  horn  with 
a  reddish  tint,"  or  "  pale  yellowish." 

The  effects  upon  the  eyes  and  optic  lobes  of  a  life  in  total  dark- 
ness are  the  following: 

1.  Total  atrophy  of  optic  lobes  and  optic  nerves,  with  or  with- 
out the  persistence  in  part  of  the  pigment  or  retina  and  the  crys- 
talline  lens  {CtBcidottza,  Crangtytxyx,  CMltonius,  Adelops,  Pseudo- 
tremia). 

2.  Persistence  of  the  optic  \6\yes  and  optic  nerves,  but  total 
atrophy  of  the  rods  and  cones,  retina  (pigment)  and  facets  {Or- 
conertes). 

3.  Total  atrophy  of  the  optic  lobes,  optic  nerves,  and  all  the 
optic  eleir"-ii»^  in.-i.nnng  rods  and  cones,  retina  (pigment)  and 
IfkCets  (.•]  ■■.  ScoU;rj>es,  and  ?  Anthrahia). 

T  matory  of  the  theory  of  occasional 

'  Invariably  slow  action  involved  in 

\l  i'^t  we  never  find  any  rudiments  of  the  optio 
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lobes  or  optic  nerves;  if  they  are  wanting  at  all,  they  are  totally 
abolished ;  there  is  not  a  series  of  individuals  vrith  these  organs 
in  different  degrees  of  development  corresponding  to  tho  rudi- 
mentary conditions  of  the  eye.  The  atrophy  is  comparatively 
rapid,  sudden,  and  wholesale.  On  the  other  hand,  wo  have  series, 
as  in  decidotcea  or  Chthonius,  where  there  is  but  a  single,  or  two 
or  three,  or  several  crystalline  lenses,  partially  enveloped  in  pigw 
ment. 

These  varying  degrees  of  development  in  the  peripheral  parts 
of  tho  eye  prove  that  the  animals  entered  the  caves  at  diflFerent 
periods,  and  have  been  exposed  for  different  lengths  of  time  to  the 
loss  of  light.  For  example,  those  indiWduals  of  Chthonius  Pack' 
ardii  which  live  in  the  Labyrinth  of  Mammoth  Cave  are  eyeless, 
or  have  merely  pigment  spots;  those  collected  in  the  Rotunda 
(which  is  much  nearer  the  entrance  to  the  cave)  have  eyes,  or  at 
least  knses  and  a  retina.  While  nicst  individuals  of  the  CaH- 
dotaa  are  eyeless,  a  few  have  inidimeutary  eyes.  Thus,  in  tbe  dif- 
fering conditions  of  the  eyes  in  different  individuals,  we  have  an 
epitome  of  the  developmental  history  of  the  genus  CcccidotiPa  and 
its  species.  Certain  AseUi  borne  into  caves  or  introduced  into 
subterranean  streams  feeding  deep,  dark  wells,  losing  the  stimulus 
of  the  light,  begin  to  lose  their  eyes  and  the  power  of  sight.  The 
first  step  is  the  decrease  in  the  number  of  facets  and  corrcs|)ond- 
ing  lenses  and  retina ;  after  a  few  generations — perhaps  in  four  or 
five — the  facets  become  reduced  to  only  four  or  five ;  the  eye  is 
then  useless ;  then  all  at  once,  perhaps  after  only  two  or  three 
generations,  as  a  result  of  disuse,  there  is  a  failure  in  forming 
images  on  the  retina,  and  those  complicated,  elaborate  structures, 
the  optic  ganglion  and  optic  nerve,  suddenly  break  down  and  are 
absorbed,  though  the  external  eye  still  exists  in  a  rudimentary 
state.  These  imperfect  lenses  and  retina?,  like  all  rudimentary 
organs  throughout  the  animal  world,  are  like  ancient,  decayed 
sign-posts,  pointing  out  some  nearly  obliterated  path  now  unworn 
and  disused.  The  result  of  change  of  environment,  with  disuse 
and  atrophy  of  the  organs  of  %nsion,  together  with  the  inheritance 
of  these  defects  and  their  establishment  as  fixed  specific  and  even 
generic  characters,  resxilts  in  the  creation  of  a  new  natural  genu* 
with  its  assemblage  of  species,  and,  if  we  include  all  the  cave  ani- 
mals thus  produced,  the  creation  of  a  new  fauna.  It  would  bo  a 
thorough  test  of  the  theory  of  descent  If  wo  could  keep  those 
creatures  in  coufinoment,  ox|>o8Gd  first  to  twilight  )\'  '    '  i}iB 

full  light  of  day,  and  endeavor  to  breed  a  few  genei  ••■« 

blind  animals  and  ascertain  whether  their  descendants  wo\il<I  not 
revert  to  tho  original  ancestral .''  : —     *'"     ,",      '■i-^- 
porhaps  be  the  bast  subject  for 

0  breed.    That  tho  CcBctdotaa  ha.^ 
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from  Botne  species  of  As^xi^  hardly  admits  of  a  doubt.  Our 
AseUun  communis  aboiinds  ;mder  sticks  and  stones,  submerged 
boards  and  logs,  throughout  the  Northern  and  central  States. 
Thence  it  could  rea<^lily  be  carried,  in  cavernous  regions  like 
those  of  southern  IlUnois,  Indiana,  and  Kentucky,  into  subterra- 
nejin  streams.  The  supply  must  be  very  great,  as  the  individuals 
of  C.  stygia  are  very  abundant ;  indeed,  so  far  as  we  know,  as  much 
as  or  even  more  so  than  those  of  AseUus  communis. 

In  the  blind  crayfish  of  the  caverns  of  Indiana  and  Kentucky, 
and  of  the  similar  species  (C  hatnulatus)  inhabiting  the  Nicka- 
jack  Cave  of  Tennessee,  we  have  two  aberrant  forms  belonging  to 
a  widely  diffused  group,  whose  center  of  distribution  lies  in  the 
Mississippi  Valley,  and  which  is  rich  in  species  and  in  individuals. 
All  the  streams  and  ditches  situated  over  or  near  the  caves  are 
densely  populated  with  crayfish.  I  was  interested,  after  finding 
C.  pellucidus  in  a  stream  flowing  through  the  Bradford  Cave,  near 
New  Albany,  Indiana,  to  find  the  common  eyed  crayfish  of  that 
region  in  great  abundance  a  few  yards  from  the  mouth,  outside  of 
the  cave^  in  the  shallow  brook  issuing  from  the  cave  itself.  That 
crayfish  with  eyes  can  readily  enter  a  cave — probably  in  time  of 
freshets — ia  proved  by  the  fact  that  Cambarus  Bartonii  is  often 
found  in  Mammoth  Cave,  where  it  finds  foo<l ;  and  a  small  8i)eci- 
men  has  been  found  by  Mr.  Putnam  a  little  paler  than  usual — i.  e., 
as  pale  as  the  darker  specimens  of  C.  peUucidus — but  the  eyes  were 
normal,  though  it  is  doubtful  if  it  lives  long  enough  in  the  cave 
to  breed  there. 

The  nearest  out-of-door  ally  of  Canjfeanw  peUucidus  is  Cam- 
bams  uffinis.  On  the  other  hand,  the  nearest  lucicolous  ally  of 
C.  fuimiddtus  is  perhaps  C.  latimamis. 

It  is  instructive  to  find  that,  in  regard  to  the  development  of 
the  eyes,  and  the  slendemess,  size,  and  color  of  the  botly,  these  two 
cave  crayfish  closely  resemble  each  other,  though  obviously  origi- 
nating, as  Prof.  Faxon  st^ates,  from  species  belonging  to  quite  dif- 
ferent sections  of  the  genus  Canibarus,  and  to  a  different,  more 
southern,  river  valley.  These  facts  appear  to  prove  beyond  ques- 
tion that  the  cave  species  of  crayfish  in  the  United  States  have  de- 
scended from  (juito  different  species  of  Cambams,  belonging  to 
different  zougeographical  areas.  Had  the  two  species  of  blind 
crayfish  been  produced  instantaneously  by  special  creation,  as 
p<.)pulftrly  supposed  and  advocated  in  the  past  by  some  natural- 
wt»,  why  should  the  accessory  genital  organs  (gonopoda)  differ  so 
rii   ^  "'    '    "I  this  accoant  they  belong  to  different  sections  of  the 

g.  —u<t9 

idfp,  or  harvest-men,  whose  habits  and  dis- 

■■'  H'ell  as  the  United  States,  both  as  regards 

>M»  form.«i,  have  been  given  in  much  de- 
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tail  elsewhere,  illustrate  clearly  the  theory  that  certain  aubter* 
ranean  forms,  living  deep  in  the  soil,  under  stonos  in  the  cave 
regions  of  both  hemispheres,  especially  in  France  and  Austria, 
have  been  carried  into  caves,  have  survived  the  loss  of  out-of-floor 
conditions,  becoming  adapted  to  the  new  and  strange  environment, 
losing  their  eyes  totally  or  in  part  from  disuse  of  those  organs,  and 
have  bred  true  to  the  new  specific  characters  thus  established, 
and  are  now  as  unchangeable  as  the  physical  conditions  in  which 
they  live. 

The  cave  spiders  in  all  important  respects  exemplify  the  same 
rule.  They  belong  to,  or  are  closely  allied  to,  genera  rich  in 
species  in  the  cavernous  regions  they  inhabit,  and  which  live  in 
dark  places.  Although  scarcely  necessary  in  its  changed  environ- 
ment, where  there  are  no  hydrographic  changes,  no  winter  and 
summer,  and  few  enemies  to  contend  with,  the  most  aberrant 
form,  the  completely  eyeless  Anthrohia  of  Mammoth  Cave,  still 
spins  a  silk  cocoon  around  its  eggs  ;  while  in  Weyer's  Cave  Nes- 
ticus  peUidiis  Emerton  spins  a  cocoon  for  its  eggs;  and  either  thia 
spocies  or  its  fellow  troglcHiy te,  Linyphia  incerta  Emerton,  or  both 
species,  spin  a  weak,  irregular  web,  consisting  of  a  few  thread*. 
Is  not  this  a  useless  habit,  a  simple  survival  of  ancestral  traits  ? 

It  was  noticed  that  the  number  of  individuals  of  different 
species  was  greater  in  the  smaller  shallower  caves,  such  as  the 
Weyer  and  Carter  Caverns ;  each  of  these  groups  of  caves  has 
three  species,  while  in  Mammoth  Cave  there  is  but  one,  and  the 
individuals  are  less  common.  Moreover,  all  are  darker  than  An- 
throbia,  all  have  eyes,  and  the  number  of  eyes  is  variable.  These 
facts  show  that  Anthrohia  and  the  eyed  forms  have  rn  -'-  tod 
from  species  living  in  partial  darkness  at  or  near  the  i  of 

the  caverns.  In  Mr.  Emerton's  description  of  Linyphia  inceria 
it  will  be  seen  how  variable  are  the  number  of  eyes.  From  this 
it  may  be  inferred  that  the  specific  characters  of  this  form,  as  n»- 
gards  the  eyes  at  least,  have  not  been  firmly  estaldishcd,  and 
hence  it  has  only  recently  become  a  true  troglodyte. 

In  the  foregoing  examples  we  have  as  yet  not  discovered  in 
this  country  any  connecting  links  between  '"  '        '  "  '      '  '>r 

eyeless  species  of  cave  animals.    But  in  a  S'  .  la 

cave  myriapod,  Paeudolremia  cavemarwm,  which  is  abundant  in 
the  Wyandotte  and  Carter  Caves,  we  have  what  we  r  ■  '  aa 
good,  if  not  complete,  evidence  that  this  cave  form  Ik  v 

originated  from  a  common  and  widely  distribute*!  <" 
form.    The  cave  Psendotremia  has  blnrl-    ■-  - 
twelve  to  fifteen  facot-s  arranged  in  a  ti 
dred  and  fifty  specimens  examined  none  wi 
In  a  large  cave  like  Wyandotte  there  is  1.., 
speciea  as  regards  size,  proportion,  or  color  ( 


THE  EFFECTS    OP  CAVE  LIFE   ON  ANIMALS.      395 


alight  flesh  tint).  But  in  Bradford  Cave,  a  grotto  in  Indiana,  only 
three  hundred  to  four  hundred  yards  deep,  where  the  conditions 
are  naturally  more  variable,  the  species  likewise  varied  more  in 
'j)roportiou  of  parts,  and  in  respect  to  the  eyes,  which  were  more 
rudimentary,  while  the  individuals  were  whiter. 

We  have  attempted  to  show  that  the  only  known  species  of  the 
myriapod  genus  Pseudotremia  has  been  derived  from  tlie  widely 
diffused  Lysiopetalum  lactarium  (Say) ;  it  differs  in  having  only 
about  half  as  many  segments  as  in  its  out-of-door  parent  form 
(this  diminution  in  the  number  of  segments  being  due  to  arrest  of 
development) ;  in  the  smaller,  rudimentary  eyes,  while  the  an- 
tennae are  slenderer  and  longer.  Now,  in  the  Carter  Caves  of 
eastern  Kentucky  we  found  specimens  which  prove  to  us  that  the 
cave  form  is  only  a  modified  L.  laciarium.  In  those  caves  Pseudo- 
tremia cavernarum  is  only  partly  bleached,  being  brownish ;  the 
eyes  are  larger,  having  from  twenty -three  to  twenty-five  facets ; 
and  the  general  appearance  of  the  specimens  is  such,  especially 
the  prominent  ridges  on  the  latero-dorsal  tubercles,  that  the  speci- 
mens might  be  mistaken  for  pale,  partly  bleached  L.  lactarium; 
yet  the  variety  (Carterensis)  is  true  to  its  generic  character,  hav- 
ing half  as  many  segments  as  in  Lysiopetalum.  Why  the  number 
of  body  segments  should  be  so  greatly  diminished  in  the  cave 
form  is  only  explicable  on  the  ground  that  it  is  due  to  an  arrest  of 
development,  or  that  the  cave  form  has  descended  from  some  un- 
known species  of  Lysiopetalum,  with  half  the  number  of  seg- 
ments as  L.  lactarium. 

In  like  manner  the  Mammoth  Cave  hairy  myriapod,  Scoterpea 
Copei,  was  evidently  derived  from  some  species  of  the  hairy  genus 
TVichopetalum.  Scoterpes  has  no  trace  of  eyes,  and  differs  from 
TrichopeiaUim  in  the  longer  legs  and  slightly  longer  and  slenderer 
antennffi.  There  is  no  reasonable  doubt  but  that  Scoterpes  is  a 
bleached  Trichopefalum  which  has  lost  its  eyes,  and  consequently 
has  longer  legs.  Some  systematists  may  yet  refer  it  to  Tricho- 
petalum,  to  which  it  has  the  same  relations  as  AnopMhalmus  to 
Trechus.  It  shoxild  be  observed  that  several  myriapods  found  in 
twilight  within  the  mouths  of  caves,  such  as  species  of  Polyde^vius 
and  t'ambala,  are  more  or  less  bleached,  showing  the  change 
wrought  by  a  life  in  partial  darkness  after  a  limited  number  of 
generations. 

The  Ihdurans  afford  instances  of  the  modification  of  color 
especially.  \\'Tiother  living  in  caves  in  the  central  States  or  in 
|T»,.i,   *i.  .  .,  ,.   ._  ,.„  ..„„^  ^pgij^jj  f^yjffipccrus  plum^beu-s  is  bleached, 

'I  they  are  of  diminished  size.    This  is, 
ma  true  cave  species. 

■^r>"^'''-fhalmtia  and  Adelops  are  the 
The  Adelops  of  Mammoth 
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Cave  and  a  few  adjoining  caves — the  only  species  in  this  countiy 
of  the  genus — is  blind,  but  possesses  rudiments  of  the  outer  ©ye, 
several  corneal  lenses  survi%ing.  On  the  other  hand,  the  species 
of  this  or  the  closely  allied  representative  genus  Bathyscia,  Ut 
which  they  are  now  referred  by  Dr.  Horn,  are  very  nuraeroos  in 
Europe,  and  are  scavengers  in  habit.  Bedel,  in  his  list  of  the  c^ve 
insects  of  Europe  (1875),  states  that  sixty-five  8j>ecie8  are  known» 
and  that  several  others  were  known  but  not  described,  and  that 
probably  further  explorations  in  the  region  of  the  Pyrenees,  both 
in  France  and  Spain,  will  lead  to  further  discovery  of  species.  It 
appears  that  not  all  the  species  live  in  caves,  but  occur  in  the  open 
air  under  large  stones,  moss,  vegetable  detritus,  or  at  theentrancea 
to  caves.  It  is  apparent,  then,  that  the  cave  animals  are  emigranta 
from  out  of  doors,  and  that  the  cave  species,  by  isf)lation  from  the 
light  and  from  interbreeding  with  out-of-door  forms,  as  well  as  by 
adaptation  to  total  darkness,  have  become  fixed  species  with  sepa- 
rate generic  characters. 

Equally  instructive  and  explanatory  of  the  origin  of  cave  ani- 
mals in  general  is  the  genus  AnopMhalmus.  In  the  caverns  of  the 
central  United  States  there  are  only  eight  species,  and  none  occur 
elsewhere  in  America,  though  we  have  two  or  three  species  of 
Treckus,  one  at  least  not  infrequent,  and  Trechus  viicnns  is  com- 
mon to  both  hemispheres.  Not  alone  loss  of  sight  and  eyes,  but 
other  modifications  of  the  body,  legs,  and  antennae,  evidently  the 
result  of  loss  of  sight,  occur,  so  universal  is  the  modification  of  the 
organism.  It  is  evident  that  southern  Europe  is  the  zoogeo- 
graphical  center  of  tliis  subgenus,  for  sixty-four  species  of  com- 
pletely eyeless  beetles  referred  to  this  genus  have  already  booh 
discovered  in  the  caves  of  Austria,  Italy,  France,  and  Spuiu. 
Lately,  however,  owing  to  the  studies  of  Putzeys,  r    '  Hy 

of  De  Perriu,  the  genus  Anophthulmus  has  been  unilr  '.y, 

since  there  is  a  series  of  forms  with  more  or  less  rudimentary 
eyes  connected  with  the  eyed  8x>ecies  of  Trechiis,  Bedel  also  tells 
us  that  in  all  the  species  of  Trechus  there  is  a  natural  tendency  to 
penetrate  into  grottoes,  even  when  ordinarily  they  live  in  the  open 
air  buried  in  the  earth  under  stones. 

It  seems  reasonable  to  conclude  that  the  cavo  species,  which 
are  without  optic  ganglia,  optic  nerves,  and  any  traces  of  «)yes,  had 
originally,  by  adaptation  to  total  darkness,  become  isolated,  and 
that  their  characteristics  after  being  fixed  by  heredity  have  been 
transmitted  for  generations, becoming  as  unchanging  in  t"  "  <.y 
as  the  physical  conditions  of  darkness  and  uniform  ten  ^  re 

surrounding  them.  Those  living  in  the  open  air  in  the  soil  nndcr 
stones,  or  at  or  ju.<tt  within  the  entrain-.      '        ives,  var  '    is 

regards  the  eyes,  as  we  have  found  to  I  i.st.*  with  ■  ..x 

forms  previously  mentioned. 
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This  intimate  dependence  on  the  physical  conditions  of  life  is 
80  plainly  shown  in  these  animals,  that  wo  can  well  understand 
how  potent  have  been  the  factors  (i.  e.,  change  from  light  to  total 
darkness  and  an  even  cave  temperature)  which  have  operated  on 
out-of-door  forms  to  induce  variation.  Given  great  changes  in 
the  physical  surroundings,  inducing  loss  of  eyes  from  disuse,  the 
abolition  in  some  cases  of  the  optic  ganglia  and  optic  nerves,  the 
elongation  of  tlie  appendages,  isolation  from  out-of-door  allies, 
and  the  transmission  by  heredity  owing  to  close  in-and-in  breed- 
ing within  the  narrow  fixed  limits  of  the  cave,  and  are  not  these ' 
collectively  vercz  can^ce  ;  do  they  not  fully  account  for  the  origi- 
nal variations  and  their  fixation ;  in  short,  can  we  not  clearly  un- 
derstand the  mode  of  origin  of  cave  species  and  genera  ?  What 
room  is  there  in  a  case  like  this  or  in  that  of  parasitic  animals  for 
the  operation  of  natural  selection  ?  The  latter  principle  only 
plays,  it  has  seemed  to  us,  a  very  subordinate  and  fiual  part  in  the 
set  of  causes  inducing  the  origin  of  these  forms. 


■kh 


THE  CHINESE  THEORY  OF   EVOLUTION. 

Br  ADELE  M.  FIELDE. 

"VT"OT  long  ago  I  engaged  a  new  Chinese  teacher,  Mr.  Khu,  and 
-1-^  as  I  was  his  first  foreign  acquaintance,  as  he  had  never 
tampered  with  books  of  Western  origin,  and  as  he  was  said  to 
have  made  a  special  study  of  the  occult  sciences  and  to  be  de- 
voutly religious,  I  considered  him  a  treasure-trove.  That  which 
I  here  set  down  as  the  Chinese  theory  of  evolution  has  been 
translated  largely  from  Mr.  Khu's  expositions  of  cosmogony.  It 
agrees  with  what  I  have  gathered,  through  conversations  in  the 
vernacular,  from  other  native  scholars. 

Neither  Lau-Tse,  Confucius,  nor  Buddha,  the  founders  of  the 
three  great  religions  whose  tenets  harmoniously  dwell  together  in 
the  Chinese  mind,  has  set  forth  an  account  of  the  making  of  the 
universe.  But  the  human  intellect  seems  to  trend  inevitably 
toward  att^^mpts  to  explain  the  existence  of  things  seen,  and  so 
there  is  a  Chinese  theory  of  evolution,  whose  exact  origin  it  is 
difficult  to  trace  through  the  four  millenniums  and  the  myriads 
of  volumes  that  hold  the  written  history  of  the  empire. 

In  the  beginning  all  matter  was  transparent,  diffused,  and 
ithout  differentiation.    In  it  dwelt  the  dual  powers :  both  subtle, 

ereal,  and  eternal ;  but  the  one  was  virile,  warm,  radiant,  and 
active ;  the  other,  feminine,  cold,  somber,  and  quiescent.  These 
dual  powers  are  symbolized  by  two  similar,  conjoined  figures, 
whose  outlines  may  be  made  by  drawing  upon  the  diameter  of  a 
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circle  two  oppositely  directed  semicircles,  whose  centers  are 
of  the  two  radii.  The  reciprocal  action  of  the  dual  powers,  con- 
tinuing through  ages,  produced  all  that  is.  Puan  Ko,  sometimet 
represented  jw  a  giant  holding  up  the  sun  and  moon  and  shaping 

the  mountains,  is  only  the  pei*8oui6c»» 

^^^^— -«^^^  tion  of  the  forces  that  wrought  in  chaos. 

^^m^  ^v  A  zenith,  a  nadir,  and  all  the  points 

^^^m         ^  \       of  the  compass  were  gradually  evolved. 

^^^^  \     There  came  to  bo  a  distinction  between 

^^^^^^  I     the  bright  heavens,  with  the  seven  mov- 

^^^^^^^^  i     ing  luminaries,  and  the  dark  earth,  with 

^^■v^^^  /     its  seas.    The  male  principle  pre<iomi- 

^^^■^^V  /       nated  above,  the  female  principle  pre- 

^^^^^r  ^^^/  dominated  below,  as  Father  Heaven  and 

Mother  Earth,  each  having  an  all-{)er- 

vading  spirit,  but  with  unlike  influence.    The  body  comes  from 

and  depends  upon  the  earth ;  the  soul  comes  from  and  returns  to 

the  heavens. 

The  rocks  are  the  bones  of  the  divine  body,  the  soil  is  the  flesh, 
the  metals  are  the  nerves  and  veins ;  the  tide,  wind,  rain,  clouds, 
frost,  and  dew  are  all  caused  by  its  respirations,  pulsations,  and 
exhalations.  Originally  the  mountains  rose  to  the  firmament,  and 
the  seas  covered  the  mountains  to  their  t(jps.  At  that  time  there 
was,  in  the  divine  body,  no  life  besides  the  divine  life.  Then  the 
waters  subsided ;  small  herbs  grew,  and  in  the  lapse  of  cyolos 
developed  into  shrubs  and  trees.  As  the  body  of  man,  unwashed 
for  years,  breeds  vermin,  so  the  mountains,  unlaved  by  the  seas, 
bred  worms  and  insects,  greater  creatures  developing  out  of  lesser. 
Beetles  in  the  course  of  ages  became  tortoises,  earth-worms  became 
serpents,  high-flying  insects  became  birds,  some  of  the  turtle-doves 
became  pheasants,  egret-s  became  cranes,  and  wild  cats  became 
tigers.  The  praying  mantis  was  by  degrees  transformed  into  an 
ape,  and  some  of  the  apes  became  hairless.  A  hairless  ape  made  a 
fire  by  striking  crystal  npon  a  rock,  and,  with  the  spark  struck 
out,  igniting  the  dry  grass.  With  the  fire  tbey  cooked  food,  and 
by  eating  warm  victuals  they  grew  large,  strong,  -.•    '  "  sr, 

and  were  changed  into  men.    There  is  a  story  th.-u  no 

first  taught  cooking  had  a  peculiar  origin.  He  was  imprisoned, 
from  the  beginning,  in  a  rock  on  the  sea-shore.  The  w.-;  *  fit 
on  the  rock  century  after  century,  and  at  last  wore  away  ;  t 

the  ape  that  had  been  its  center.  Then  the  sun  wartivd  Inr; 
the  winds  breathed  upon  him,  till  he  became  alivr  ■'- '  • 
divine  imy»ulsion  wont  and  tauj^ht  his  kind  to  oimk  t 

Khu  says:  "In  the  early  d^ys  of  i 
plenty,  Iweau-so  no  one  disturlwd  or  ma.. 
Those  who  Bftw  u  8ti>ne  removJHi  from  \i» 
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carrieil  it  back  and  put  it  in  the  place  from  which  it  came.  Chil- 
dren were  taught  that  if  they  found  a  piece  of  metal  they  must 
not  touch  it.  No  silver,  nor  gold,  nor  jade  was  to  be  seen  in  any 
dwelling.  To  the  wise,  dreams  were  given,  in  which  the  universal 
parent  spoke,  saying :  '  Child,  the  gold,  the  jade,  the  metals,  and 
the  gems  are  all  parts  of  my  body.  Touch  them  not,  nor  meddle 
with  them  to  my  liurt  and  yours.  To  take  stones  from  the  earth 
is  to  dislocate  the  bones  of  one's  parent ;  when  the  parent  suffers, 
the  dependent  child  is  harmed.'  In  those  days  the  soil  was  rod 
and  rich ;  it  was  heavy  as  iron,  and  so  ductile  that  it  could  be 
drawn  into  filaments.  There  was  no  need  of  fertilizing  the  fields. 
Whatever  was  planted  grew  quickly,  and  the  kernels  of  gi-aiu 
were  as  large  as  chestnuts,  and  the  potato-tubers  were  as  large  as 
squashes  now  are.  The  products  of  the  earth  were  so  nutritious 
that  one  meal  a  day  was  sufficient,  and  so  luscious  were  they  that 
condiments  were  needless.  It  is  the  disrespect  shown  to  the  di- 
vine body  that  has  made  the  life  of  man  so  hard.  One  should  be 
content  with  what  may  be  had  without  deeply  disturbing  the  soil. 
The  displeasure  of  Heaven  is  often  manifestly  visited  upon  the 
agriculturists  who  give  the  land  no  rest,  and  the  lightning  fre- 
quently strikes  those  who  are  at  work  in  the  fields.  Those  who 
walk  on  mountains  soon  tire,  because  they  tread  upon  the  bones, 
while  those  who  keep  to  the  artificial  highways  are  not  so  soon 
fatigued." 

This  pantheistic  theory  being  in  its  loftiest  conceptions  too 
abstract  for  the  masses,  it  is  expressed  by  them  in  the  assertion 
that  "  there  is  a  god  to  every  eight  feet  of  space."  Every  tree, 
grotto,  and  hummock  has  its  tutelary  deity.  Consequently,  no 
man  begins  to  dig  a  cistern,  to  remove  earth  from  a  hill,  to  cut  a 
no,  or  to  till  a  garden,  without  offering  propitiatory  gifts  to 

e  local  divinity.  If  fever,  headache,  or  dyspepsia  follow  the 
effort,  the  displeasure  of  the  god  is  believed  to  be  its  cause,  and 
the  work  is  apt  to  be  abandoned. 

It  is  at  once  apparent  that  this  pantheistic  theory  of  evolution 
offers  serious  hindrance  to  the  utilization  of  the  metals  contained 
in  the  mountains,  to  the  opening  of  mines,  the  building  of  rail- 
roads, and  the  erection  of  structures  requiring  deep  foundations. 
It  has  prevented  the  Chinese  from  availing  themselves  of  the 
vast  mineral  resources  of  their  country,  from  leveling  thorough- 
fares where  they  are  pressingly  required  for  traflSo,  and  from  full 
ust*  of  the  products  of  the  earth  in  promoting  the  well-being  of 

an.    It  is  the  chief  reason  why  the  emigration  of  hundreds  of 
usanda  of  men  in  search  of  work  has  now  become  necessary. 

nxi  by  fear  of  the  invisible  ones  who 
arc  C'j  !ie  real  proprietors  of  the  land,  they 

would  liJi  f  lucrative  work  within  their  own 
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borders,  and  they  need  not  then  afiSict  other  countries  by  their 
immigration.  The  losses  that  accrue  to  them  through  this  false 
theory  are  both  positive  and  negative.  It  occasions  an  enormous 
outlay  upon  profitless  offerings  that  must  be  bought  with  monoy 
earned  by  hard  labor;  and  it  prevents  their  use  of  the  wealth 
stored  in  their  lands.  Affecting  daily  the  welfare  of  hundreds  of 
millions  of  persons,  it  well  illustrates  the  practical  evil  of  fnli;e 
doctrine,  and,  by  contrast,  shows  the  great  economic  value  of 
truth. 


I 
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A  PECULIAR  interest  attaches  to  the  lives  and  labors  of  pio- 
neers. The  circumstances  which  led  to  the  discovery  of  a  new 
continent,  the  first  application  of  one  of  the  forces  of  nature  to 
the  service  of  man,  the  making  of  the  first  instrument  for  viewing 
the  stars,  and  the  first  description  of  the  animals,  plants,  nr  physi- 
cal features  of  a  country,  always  have  eager  readers.  Then,  too» 
the  personality  of  a  man  who  has  the  courage  and  originality  to 
set  forth  into  an  untrodden  field  is  generally  picturesque  and 
inspiring.  All  these  claims  to  attention  are  posaessed  by  the  pio- 
neer American  ornithologist. 

Alexander  Wilson  was  bom  on  the  6th  of  July,  1766,  at 
Paisley,  in  Renfrewshire,  which  lies  just  south  of  the  river  Clyde. 
His  father,  Alexander  Wilson,  was  a  weaver,  and  reached  the  og© 
of  eighty-eight  years,  dying  in  1816.  During  the  latter  part  of 
hifl  life,  at  any  rate,  the  father  was  rated  as  a  most  <  '  ty  citi- 

zen, but  there  is  a  glamour  of  "moonshine "  about  •  v  man- 

hood, in  the  sense  that,  when  not  occupied  with  tending  the  loom, 
he  operated  a  "  wee  still,*'  from  which  trickled  good  Scotch  whisky 
that  was  consumed  without  paying  tribute  to  the  tax-collector. 
This  has  naturally  been  denied,  but  not  with  entire  success.  His 
wife  was  a  Mary  McNab,  of  a  strictly  pious  character,  and  with 
the  beauty  that  frequently  accompanies  a  tendency  to  consump- 
tion. Of  this  disease  she  dip<l  when  young  Alexander,  who  wa« 
one  of  three  children,  was  tea  years  old. 

Like  many  devout  Scottish  folk,  the  parents  of  "  Alic,**  espe- 
cially his  mother,  cherish e<l  the  ambition  that  their  1"  '  Id 
"  wag  his  heati  i'  the  puppit  yet,"  but  his  genius  did  ni>i  li« 

direction  of  tlie  ministerial  office.     He  attended  the  (irammar 

School  of  r  '  '     ,  hut  his  schooling  must  1         '  -"  tryl 

and  of  no  noimt,  for  much  of  his  1  i.se 

occupied,  and  his  deficicucieft  in  grammar,  '.  etc^,  clung  to 

him  till  manhood.  He  is  known  to  have  stiu^i,,.  .i  with  his  back- 
wardness in  arithmetic  after  emigrating  to  America.    His  hand- 
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writing  was  called  excellent,  and  his  language  was  simple  and 
idiomatic^  The  taste  for  reading,  which  he  early  developed, 
largely  made  up  for  his  scanty  schooling.  At  one  time  he  waa , 
sent  to  be  a  herd  on  a  farm  called  Bakerlield,  not  far  from  Pais- 
ley, where  he  remained  probably  not  more  than  a  single  sum- 
mer. It  is  sfud  that  "  he  wjis  a  very  careless  herd,  letting  the 
kye  transgress  on  the  corn,  being  very  often  busied  with  some 
book." 

In  his  thirteenth  year  he  was  bound  apprentice  as  a  weaver, 
for  three  years,  to  his  brother-in-law,  William  Dimcan.  Having 
served  out  his  time  in  1782,  he  continued  a  weaver  "by  constraint, 
not  willingly,"  for  four  years,  living  part  of  the  time  under  his 
father's  roof  in  Paisley  and  in  Lochwinnoch,  and  finally  with  his 
brother-in-law  at  Queensferry.  His  taste  was  for  outdoor  life, 
and  he  had  inherited  a  feeble  constitution  from  his  mother,  so 
tJiat  the  loom  was  irksome  to  him  both  mentally  and  physically. 
During  this  period  young  Wilson  began  to  contribute  verses  to 
the  local  newspa})ers.  His  best  piece,  however, ''  Watty  and  Meg," 
was  publislied  in  1792,  as  a  pemiy  chap-book,  without  his  name, 
and  was  ascribed  to  Robert  Burns.  The  latter,  who  lived  not  far 
away,  and  was  but  six  years  older,  strengthened  the  compliment 
by  avowing  that  he  should  have  been  glad  to  be  its  author.  Wil- 
son's descriptive  pieces  are  interesting,  from  the  evidence  they 
give  of  his  natural  fondness  for  the  woods  and  fields. 

After  a  while  Duncan  decided  to  "  travel "  as  a  peddler  through 
the  eastern  districts  of  Scotland,  and  invited  Alexander  to  accom- 
pany him.  Accordingly,  the  two  abandoned  the  loom  and  entered 
upon  their  new  occupation.  The  Scotch  peddler  of  that  time  was 
generally  a  man  of  shrewdness  and  common  sense,  probably  re- 
sembling the  best  type  of  our  own  departed  Yankee  peddler,  and 
was  generally  respected  by  the  common  people,  but  often  sus- 
pected and  despised  by  the  wealthier.  This  occupation,  although 
it  delivered  Wilson  from  the  confinement  of  the  wi>aving-room, 
was  not  all  sunshine.  It  involved  trials  and  rebuffs,  which  to  a 
man, as  Qrosart  *  cjills  him,  "of  sensitive,  strangely  refined  if  also 
in  elements  as  strangely  coarsened  temperament,"  must  have  been 
hardly  borne.  His  "  Journtil  as  a  Pedlai","  several  poems  bearing 
on  his  experiences  of  the  road,  and  his  earlier  letters,  give  a  real- 
izing sense  of  the  lights  and  shadows  of  this  kind  of  life.  In  ad- 
dition to  his  trading,  he  solicited  subscriptions  for  a  volume  of 
poems,  which  he  published  in  1700. 

In  a  short  time  he  dropped  the  pack  and  returned  to  his  hated 
tnwlo  of  weaving.  Being  in  ill-health  and  sorely  oppressed  by 
poverty,  he  was  at  this  period  much  given  to  despondency.    Yet  ho 

•  '•  The  Poems  and  Utcrary  Protie  of  Alexander  Wilson,"  cdtted,  whh  Memorial  Intro- 
duction, Esjav,  elc,  by  tlie  Ret.  AlcianJer  D.  Grosart,  two  toU,  Paisley,  1876. 
%ot.  xrxTL — 26 
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had  a  humor  which  enabled  him  at  times  to  joke  about  his  ne 
sities.  He  had  a  gift  of  satire,  also,  which  got  him  into  soinu 
trouble,  but  which  was  the  cause  of  his  taking  the  first  step  in  the 
path  that  lod  to  fame.  Industrial  affairs  in  Groat  Britain  at  that 
time  were  greatly  unsettled.  Many  of  the  Paisley  weavers  were 
unemployed,  and  capital  and  labor  were  arrayeil  against  each 
other.  Some  of  the  turbulout  spirits  among  his  fellow  weavers 
induced  the  enthusiastic  young  Wilson  to  use  his  talent  for  verse- 
making  to  abuse  the  capitalists.  Several  poems  of  hJ8,  portraying 
in  no  flattering  light  certain  local  petty  tyrants,  were  adjudged 
libelous,  and  Wilson,  who  manfully  acknowledged  their  author- 
ship, was  fined  heavily,  and  condemned  to  bum  the  yjoems  in  pub- 
lic.   Being  unable  to  pay  the  fine,  he  was  sent  to  jail. 

In  this  hour  of  gloom,  Wilson's  eyes  were  turned  to  the  New 
World.  Attracted  by  the  chances  for  winning  his  way  open  to  A 
free  man  in  a  new  country,  he  determined  to  emigrate.  Accord- 
ingly, he  and  his  nephew,  William  Duncan,  sailed  from  Belfast 
Loch,  Friday,  May  23, 1 794,  and  after  a  voyage  of  over  seven  weeks 
landed  at  Newcastle,  Delaware.  Wilson  was  then  twenty-eight 
years  old.  He  aTid  young  Duncan  went  first  to  Wilmington,  and 
from  there  to  Philadelphia,  looking  for  employment  at  weaWng. 
At  the  latter  place,  he  writes  in  his  first  letter  home  to  his  father 
and  step-mother,  "  we  made  a  more  vigorous  search  than  ever  for 
weavers,  and  found,  to  our  astonishment,  that,  though  the  city  con- 
tains between  forty  and  fifty  thousand  people,  there  is  not  twenty 
weavers  among  the  whole,  and  these  had  no  conveniences  for 
journeymen,  nor  seemed  to  wish  for  any:  so,  after  we  had  e\tf<o% 
every  farthing  wo  had,  and  saw  no  hopes  of  anything  being  dono 
that  way,  we  took  the  first  offer  of  employment  we  could  Hud,  and 
have  continued  so  since."  This  employment  was  in  the  shop  of  a 
copjier-plate  printer.  The  above  quoted  letter  was  a  long  and  very 
newsy  one,  and  contains  Wilson's  first  observation  of  the  featliered 
creatures  that  were  to  make  his  fame.  He  writes :  "  As  we  passed 
through  the  woods  on  our  way  to  Philadelphia,  I  did  not  observe 
one  bird  such  as  those  in  Scotland,  but  all  much  richer  in  color. 
We  saw  a  great  number  of  squirrels,  snakes  about  a  yard  long, 
and  some  red  birds,  several  of  which  I  shot  for  our  curiosity." 

Wilson  remained  in  hia  first  found  emplojnnent  but  a   few 
weeks.    After  that  lie  \      '     'at  his  trade  of  wonviug  at  a  place 
ten  miles  north  of  Phi!  >      _       .  and  for  a  short  time  in  Viririnia. 
In  1795  ho  tramped  through  northern  New  Jersey  a»  a  p< 
He  had  been  in  America  but  little  over  a  year  when  h<    '  i- 

school-teaching,  and  at  this  occtii)ation  he  succeedetl  r.  r 

well,  although  it  gave  him  only  a  scanty  income.    He  first  ujj. 
school  at  Frankford,  but  soon  gave  it  up  to  become  master  <>;   ..^,. 
school  ut  Milestown,  in  Philadelphia  County,  where  he  taught  for 


nearly  six  years.  His  owu  education  had  been  limited ;  so,  after  lie 
begun  Ui  teach,  he  bad  to  study  diligently  to  makeup  his  deficien- 
cies. He  advanced  so  far  in  mathematics  that  he  waw  enabled  to 
take  occasional  employment  as  a  surveyor. 

After  leaving  Milestowu  he  taught  for  a  while  at  Bloomfield, 
N.  J.,  but  he  found  this  place  disagreeable,  and  he  was  at  the  same 
time  burdened  with  a  trouble,  only  dimly  revealed  in  his  letters, 
but  in  which  one  of  the  Milestown  young  ladies  figured.  He  be- 
came very  despondent,  and  even  thought  of  returning  to  Scotland. 
It  was  not  long  before  he  obtained  a  school  at  Kingsessing,  near 
Gray's  Ferry,  on  the  Schuylkill.  His  removal  to  this  place  was 
attended  with  important  results.  He  became  acquainted  with 
William  Bartram,  whose  famous  garden  was  not  far  away,  and 
with  Alexander  Lawson,  the  engraver,  both  of  whom  became  his 
steadfast  friends.  Bartram  lent  him  books,  among  them,  the  works 
of  Catesby  and  Edwards.  In  the  parts  of  these  works  relating  to 
American  birds,  Wilson's  own  a(<iuaiutance  with  the  birds  was 
enough  to  show  him  an  exasperating  number  of  errors,  false  theo- 
ries, and  caricatured  fig^ires.  During  the  early  part  of  his  life  at 
tJiis  place  Wilson  was  so  desix)ndeut  that  Lawson  at  one  time  feared 
for  his  reason,  and  advised  him  to  give  up  poetry  and  his  flute, 
which  seemed  to  increase  his  melancholy,  and  to  take  up  drawing. 
This  accomplishment  does  not  seem  to  have  come  very  naturally  to 
him,  for  he  made  a  failure  of  the  landscapes  and  human  figures 
which  Lawson  set  before  him.  Still,  the  statement  of  an  American 
writer,  that  he  was  "  without  any  previously  suspected  aptitude,"  is 
denied  by  Mr.  Qrosart,  who  adds  that  drawings  by  him  before  he 
left  Scotland  are  preserved  in  the  Paisley  Museum  with  the  col- 
lection of  Wilson's  manuscripts.  Bartram  and  his  niece.  Miss 
Nancy,  started  him  again  on  easier  subjects,  first  flowers,  and  then 
birds,  with  which  he  made  encouraging  success. 

It  is  in  a  letter  to  one  of  his  Scottish  biographers,  his  old  friend 
in  Paisley,  Mr.  Thomas  Crichton,  under  date  of  Jime  1,  180.3,  that 
Wilson's  determination  to  study  the  birds  of  America  is  earliest 
recorded.  "  Close  application  to  the  duties  of  my  ])rofession,"  he 
writes,  "  which  I  have  followed  since  November,  1795,  has  deeply 
injured  my  constitution,  the  more  so  that  my  rambling  disposition 
was  the  worst  calculated  of  any  one's  in  the  world  for  the  austere 
regularity  of  a  teacher's  life.  I  have  had  many  pursuits  since  I 
left  Scotland — mathematics,  the  German  language,  music,  draw- 
ing, etc.,  and  I  am  now  about  to  make  a  collection  of  all  our  finest 
birds."  At  first  he  devoted  only  leismre  hours  to  the  birds,  and 
bis  figures  "  were  chiefly  colored  by  candle-light,"  but  he  soon  be- 
gan to  make  longer  and  longer  expeditions.  In  October,  1804,  he 
at  out  with  two  companions,  on  foot,  to  visit  Niagara.  Prom 
lere  he  went  through  the  lake  region  of  central  New  York,  visit- 
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in^  his  Bister  and  ber  cliildren,  who  woro  liviug  on  a  farm  that 
Wilson  and  bis  nephew  William  had  bought  together.  He  made 
his  way  home  down  the  Mohawk  Valley  to  Albany,  and  thouc«  by 
boat  to  New  York.  In  this  journey,  occupying  two  montbs,  ho 
traversed  over  twelve  hundred  miles.  Winter  overtook  him  in 
the  midst  of  it,  so  that  the  latter  part  of  it  was  made  "  through  deep 
snows  and  almost  uninhabited  forests;  over  stupendous  mount- 
ains and  down  dangerous  rivers."  The  trip  seems  to  have  bene- 
fitetl  both  his  health  and  spirits,  for  in  his  account  of  it,  written 
to  Bartram,he  expresses  eagerness  for  wider  explorations  and  new 
discoveries.  "  With  no  family  to  enchain  my  affections, no  tics  but 
those  of  friendship,  and  the  most  ardent  love  of  my  adopted  coun- 
try; with  a  constitution  which  hardens  amid  fatigues,  and  a  dispo- 
sition sociable  aud  open,  which  can  find  itself  at  home  by  an  Indian 
fire  in  the  depth  of  the  woods,  as  well  as  in  the  best  ajjartment 
of  the  civilized  [world],  I  have  at  i)resent  a  real  design  of  becom- 
ing a  traveler.  But  I  am  miserably  deficient  in  many  aoqairo- 
monts  absolutely  necessary  for  such  a  character.  Botany,  miner- 
alogy, and  drawing  I  most  ardently  wish  to  be  instructe<i  in,  and 
with  these  I  should  fear  nothing."  How  oblivious  to  matters  of 
detail  his  enthusiasm  made  him  can  be  judged,  Ord  *  n^marks, 
from  the  fact  that  at  this  time  Wilson's  available  cash  amounted 
to  semnty-five  cents. 

Two  of  the  birds  which  he  shot  in  New  York,  one  being  the 
Canada  jay,  were  tmknown  to  Wilson's  associates.  He  made 
carefiU  drawings  of  them,  and  got  Mr.  Bartram  to  send  them  to 
President  Jefferson,  whom  Wilson  much  admired.  The  Presi> 
dent,  who  was  quite  an  amateur  naturalist,  replied  with  a  very  ap- 
preciative letter,  in  which  ho  put  Wilson  on  the  track  of  a  certain 
Bweet-singing  and  very  unapproachable  bird.  He  had  "  foUowwi  it 
for  miles  without  ever,  but  once,  getting  a  good  view  of  it,"  and 
had  for  twenty  years  tried  to  get  a  specimen  without  success. 
"After  many  inquiries  and  unwearied  research,"  says  Ord,  "it 
turned  out  that  this  invisible  musician  was  no  other  thjui  tho 
wood  robin,  a  bird  which,  if  sought  for  in  those  phvces  which  it 
nfTi'f  ts,  limy  be  seen  every  hour  of  tho  day."  Tlie  next  summor 
Wilson  announced  to  Bartram  his  determination  to  make  u  collec- 
tion of  drawings  of  the  birds  of  Pennsylvania,  and  sent  him  twen- 
ty-eight for  criticism.  The  scope  of  his  undorfakiii  '  <1- 
ed,  within  a  few  months,  so  as  to  include  the  whole  \  a. 
Ho  had  planned  an  expedition  down  the  Ohio  and  Mississipjii  Kiv- 
ers  for  tho  summer  of  1806  with  Bartram;  but  the  latter,  who  wbs 
nearly  seventy  years  old, gave  up  the  idea,  Wilson,  who  had  heard 
that  explorers  wore  to  be  sent  up  tho  Rod  and  Arkansas  Rivon, 

*  "  Life  of  Aieuaikir  WOsott,*'  b;  G«OTse  QrL    In  Volmne  LX  of  lh«  "  AmjrHf«i>  Of. 
oit^ologr." 
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through  tho  recently  acquired  Territory  of  Louisiana,  then  offered 
himsplf  t<j  President  Jefferson  for  this  service.  "  Mr.  Wilson,"  says 
Ord,  "  was  particularly  anxious  to  accompany  Pike,  who  com- 
menced his  journey  from  the  cantonment  on  the  Missouri,  for 
the  sources  of  the  Arkansas,  etc.,  on  the  16th  of  July,  1806."  But 
no  reply  was  made  to  his  application, 

In  April  he  was  engaged  by  tho  publishers,  Messrs.  Bradford 
and  Inskeep,  as  assistant  editor  for  the  revision  of  Rees's  "  New 
Cyclopedia,"  on  "a  generous  salary,"  namely,  nine  hundred  dol- 
lars a  year.  He  now  gave  up  school-keeping,  which  had  been  his 
calling  for  ten  years.  While  in  this  position,  he  made  known  his 
plans  for  the  "American  Ornithology  "  to  Bradford,  who  readily 
agreed  to  undertake  its  publication.  A  prospectus  was  immedi- 
ately issued,  and  a  year  later,  iu  September,  1808,  the  first  volume 
of  tlie  work  appeared.  In  the  fall  of  that  year  he  made  a  trip 
through  New  England,  "  in  search  of  birds  and  subscribers."  On 
the  way  from  Philadelphia  he  stopped  at  Princeton,  to  show  his 
work  to  tho  college  professors.  He  expected  to  get  some  valuable 
information  on  American  birds  from  tho  Professor  of  Natural  His- 
tory,/' but,"'  he  writes,  "  I  soon  found,  to  my  astonishment,  that 
he  scarcely  knew  a  sparrow  from  a  woodpecker."  Wherever  he 
showed  his  book  to  college  professors,  and  other  literary  men,  tho 
highest  praise  was  lavished  upon  it,  but  subscriptions  were  not 
80  frwly  forthcoming,  the  price,  one  hundred  and  twenty  dollars, 
being  a  serious  obstacle.  Ho  wrote  from  Albany,  on  his  way 
home,  that  he  had  obtained  only  forty-one  subscribers.  One  of 
the  less  intelligent  personages,  whose  favor  he  had  sought,  was 
the  then  Governor  of  New  York — Daniel  D.  Tompkins.  This 
magnate,  as  Wilson  informs  us,  "  turned  over  a  few  pages,  looked 
at  a  picture  or  two,  asked  me  my  price,  and,  while  in  the  act 
of  closing  the  book,  added,  *  I  would  not  give  a  hundred  dol- 
lars for  all  the  birds  you  intend  to  describe,  even  had  I  them 
alive.'" 

He  soon  set  off  again  on  a  trip  through  Baltimore,  Washington 
(where  he  was  received  "  very  kindly  "  by  Jefferson),  and  other 
Sonthern  cities,  and  when  ho  reached  home  had  in  all  two  hundred 
and  fifty  subscribers.  In  the  South  he  shot  several  new  birds. 
It  was  now  deemed  advisable  to  add  three  hundred  impressions 
of  Volume  I  to  the  two  hundred  first  struck  off,  and  tho  second 
voltime  started  with  an  edition  of  five  hundred  copies.  His  un- 
dertaking had  alreaily  won  him  "  reputation  and  respect,"  but  the 
pecuniary  return  was  still  doubtful. 

Volume  II  of  the  "  Ornithology  "  was  ready  in  1810,  and  in 
February  of  that  year  Wilson  set  out  on  another  hunt  for  new 
specimens  of  the  feathered  tribes  and  those  rare  binls — subscrib- 
cre.    His  varied  adventures  on  these  expeditions,  and  his  impres- 
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siuus  of  the  people  and  places  that  he  visited,  are  delightful] 
I'ecorded  in  the  lottera  which  Mr.  Grosart  collected. 

At  Hanover,  Pa,,  ho  met  a  judge  who  condemned  his  worl 
because  "  it  wjia  not  within  the  reach  of  the  commonality,  and 
therefore  inconaiateut  with  our  republican  institutions."    Wilson 
turaed  the  tables  on  this  learned  man  by  showiuj?  that  tli'    '    '     'a 
elegant  three-story  brick  house  was  open  to  the  same  c  >. ; 

and  then  in  a  more  serious  vein  pointed  out  to  him  the  benefit 
which  a  young,  rising  nation  can  derive  from  science,  "  till  Ko 
began  to  show  such  symptoms  of  intellect  as  to  seem  asliamed  of 
what  ho  said."  From  Pittsburg  Wilson  made  his  way  iu  a  skill 
down  the  Ohio  over  seven  hundred  miles,  neai-ly  to  Louisville, 
stopping  at  the  important  towns  on  the  way. 

At  Louisville  one  of  the  persons  on  whom  he  called  was  Audu- 
bon, then  thirty  years  old  and  engaged  in  business.  Audubon 
has  left  an  account  of  this  meeting,  in  which  he  thus  describes 
Wilson's  physical  appearance :  "How  well  do  I  remember  him  as 
he  walked  up  to  me  1  His  long,  rather  hooked  nose,  the  keenness 
of  his  eyes,  and  his  prominent  cheek-bones,  stamped  his  counte- 
nauce  with  a  peculiar  character.  .  .  .  His  stature  was  not  above 
the  middle  size."  Audubon  claims  that  ho  was  about  to  sub.scribe 
for  the  *'  Ornithology,"  but  a  complimentary  reference  to  his  own 
knowledge  of  birds,  spoken  in  French  by  his  partner,  checkofl 
him.  "  Vanity  and  the  encomium  of  my  friend  prevented  me 
from  subscribing,"  he  writes,  and  to  this  ho  adds  that  lie  lent 
some  of  Ids  drawings  to  Wilson,  and  hunted  with  him,  obtain- 
ing some  birds  which  the  latter  had  never  seen  before.  Audu- 
bon states  also  that  being  in  Philadelphia  some  time  n  '  '  ,I 
he  called  on  Wilson,  who  received  him  with  civility,  bi;  il 
sptuik  of  birds  or  drawings.  Against  this  story  must  be  set  the 
following  extnict  from  Wilson's  diary  jtublished  in  the  ninth  vol- 
ume of  the  "  Ornithology  " :  "  March  23d,  I  bade  adieu  to  Louis- 
ville, to  which  place  I  had  four  letters  of  recommendation,  luid 
was  taught  to  expect  much  of  everything  there;  but  neither 
received  one  act  of  civility  from  those  to  whom  I  was  recom- 
mended, «>ne  subscriber,  nor  one  newbinl ;  though  I  doHvored  my 
letters,  ransacked  the  woods  repeatedly,  and  visiti-d  all  the  char- 
acters likely  to  subscribe.  Science  or  literature  has  not  one  friend 
in  this  place."  "We  must  take  Audubon's  account,"  '  "  cywn 
biographer,  Robert  Buchanan,  "rt<^m  grano  sails,"  \s  \  •  s^irt. 
eager  in  defense  of  Wilson,  doo8  not  ho-sitate  to  cull  it  "a  tiji- 
lies,"  except  his  admission  that  vanity  kept  him  from  BubscriDuni 
to  Wilson's  work. 

louthwurd,  Wilson  crossed  K« 
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By  persistent  labor  tlie  successive  volumes  of  the  "Ornithol- 
ogy "  were  issued  up  to  the  seventh,  which  appeared  in  the  spring 
of  1813.  On  the  6th  of  July  in  that  year  he  wrote  :  "I  am  my- 
st.'lf  far  from  being  iu  good  health.  Intense  application  to  study 
has  hurt  me  much.  My  eighth  volume  is  now  in  the  press  and 
will  he  published  in  November.  One  volume  more  will  complete 
the  whole."  But  he  was  not  to  see  the  apjiearance  of  even  the 
eighth  volume.  The  unremitting  labor  of  that  summer,  carried 
on  in  the  city,  where  even  his  tramps  with  his  gun  were  cut  off,  so 
reduced  his  strength  that  ho  succumbed  to  an  attack  of  his  old 
enemy  the  dysentery  and  died,  Augusst  23, 1813,  at  the  age  of  forty- 
seven.  The  immediate  cause  uf  the  attack  was  his  swimming  a 
river  in  pursuit  of  a  rare  bird  that  he  caught  sight  of  while  visit- 
ing a  frieud.  Wilson  died  unmarried,  although  in  his  letters  he 
condemns  celibacy,  and  shows  that  he  was  not  iudiffereut  to  female 
companionship.  In  fact,  he  was  to  have  married  a  Miss  Miller, 
whom  ho  made  one  of  his  executors.  George  Ord,  who  had  accom- 
panied Wilson  on  some  of  his  trips,  was  made  a  co-executor,  and 
completed  the  publication  of  the  ••Ornithology,"  prefixing  to  the 
last  volume  a  life  of  the  author.  The  original  edition  of  Wilson's 
great  work  is  now  rare.   It  comprises  nine  thin  folio  volumes,  about 

I  eleven  by  fourteen  inches  in  size.  Several  birds  are  figured  on 
each  plate — the  smallest  ones  of  life-size,  the  others  reduced.  An 
edition  in  three  volumes,  including  the  birds  afterward  described 
by  Prince  Bonaparte,  was  issued  in  ]><"2!)-'36,*  and  another  in  four 
volumes,  edited  by  Prof.  Robert  Jameson,  in  1831. 

Wilson  was  no  compiler ;  he  took  his  facts  from  his  own  obser- 

^ rations,  or  the  accounts  of  those  who  had  known  the  birds  for  a 
lifetime.  He  had,  further,  as  Qrosart  says,  a  "  magnetical  sympa- 
thy with  the  birds  whereby  his  descriptions  of  their  looks  and 
ways  and  faculties  take  the  coloring  of  so  many  little  biographies 
of  personal  friends." 

Sir  William  Jardine  says  of  Wilson :  "  He  was  the  first  who 
truly  studied  the  birds  of  North  America  in  their  natural  abcMlea, 
and  from  real  observations;  and  his  work  will  ever  remain  an 
ever-to-be-admired  testimony  of  enthusiasm  and  perseverance — 
one  certainly  unrivaled  in  descriptions ;  and  if  some  plates  and 
illustrations  may  vie  with  it  in  finer  workmanship  or  pictorial 
splendor,  few,  indeed,  can  rival  it  in  fidelity  and  truth  of  deline- 

lAlion." 

*  "  Amerionn  Ornitboloj^,"  by  Akxtmdcr  Wileon  and  Prince  Charlea  Lucien  Bona, 
part*.    B(Ut«d,  with  a  Lif«  o|  WUson,  b;  Sir  Willlun  Janime,  Bart, 
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CORRESPONDENCE 


rAUUTNQ   AXD  TIIB  TAKITF. 
Kltor  Pojmtitr  *m'«/m»  Monthlf  : 

DEAK  SIR:  Tin?  ■rticle  in  your  Novem- 
bur  issue,  by  Joel  Brnton,  on  "The 
I  Pecftdonw  of  {"arming,"  greatly  iutcresujJ 
me,  t»  It  rouBt  every  lover  of  onr  country, 
and  it  supcested  ueveral  quenlloM  which  I 
buliovc  should  bo  considerwi,  that  we  may 
got  at  the  facts. 

The  roasoning  ia  that,  becauge  famuDg 
has  de«-avwl  at  the  name  lime  that  a  prole<t- 
Ivc  farilT  lias  prevailed,  which  has  enhanced, 
ad  it  is  claimed,  the  coat  of  what  the  farmer 
has  bad  to  buy,  therefore  the  tariff  is  re- 
sponsible for  thi*  decay.     Saying  nothing  of 
the  claim  that  the  tariff  does  in  the  long 
time  enhance  the  price  of  what  the  farmer 
hag  to  buT,  let   UB  oek  how    free  trade   has 
helped  the  farmers  in  Great  Britain.     Is  it 
not  a  fact  that  during  theae  same  years  farni- 
ing  luw  decayed  there-  fully  as  much  a«  iu 
our  own   country?      The   wonder   is   how, 
with   produce    so   low,   the    Irish    fanners 
cam  pay  their  rent,  and  many  can  not,_  and 
the  land-owners'  profits  have  alntoat  diini^- 
pcarod.    A  Yorkshireman  recently  told  the 
writer  that  he  knew  of   many  larfir  farinf 
the  owners  of  which  would  be  plad  to  five 
a  leawi  for  n  term  of  year*  /of  no  raU,  if 
the  land  ixmhl  tte  kept  up.     Now,  by  parity 
of  rea.«oninp.  may  we  not  sny  that,  seeing 
fariuLug   has  deaiyed    in  (Iroal  Britain,   at 
tlio  same  lime  thnt  free  Unde  ban  prevailed, 
which  hna  brought  down  ihc  price  of  what 
the  farmer  has  to  buy,  tberefoic  free  trade 
has  caused  the  decay  of  farming  ?     Is  it  any 
better  in  free-trad*  Holland,  from  which  the 
fann  laborers  are  coming  to  the  wrlttr's 
own  community,  because  the  best  fnnu  la- 
borer there  can  get  but  forty  cents  a  day, 
whereas   here   he  gets  at   once    more  than 
double  f    Do   not   these  facts   suggest  the 
qoe«Hnn  whcthpr  there  are  t>ot  other  causes 
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Kansas  or  Dakota  a«  compared  with  New 
York.  Tlie  result  l»,  fhi<i  in  ihi;  older  Stalrt 
the    fanner   is    •  l"    look    for    hi«j 

profiU)  to  raisin  '  <■<  »hat  will  tie 

iK'ar  tran*i|)ortaln  n,  • 
pcrishnble,  as  milk,  ■" 
bulky,  as  hay.     He  nn  -;  <:•  i"  i".  ml 

near-bv  market,  and  supply  it  witli  what  tb« 
larmcre  of  the  West  can  not  <wnd  ?f. 

Dtfcs  not  this  sv  •  ^'1 

We  must  look  for  n 
of  urging  more  to  en 
finding,  if  possible, 
men   which  are  mo-i    , 
many  of  us  still  bi-licvc,  can  be  umii' 
with  a  wisely  adjustetl  protective  tnri" 
with  free  trade,  which  would  !• 
still  more  the  already  overfull  ■ 
farmers.  JoBH  R-  Imn^n'.^. 

Wuiti»BTii.Li.  Mas*..  Oetobtr  8*.  l»S«. 

A  BKMONSTBARCK, 
Editor  Popular  Settnff  3fi>ntfiJ>/ : 

Pir:    1  have   been    accuHtoincd  to 
with  a  high  degree  of  pleasure  it-  ■'■"» 
lions  of  Mr.  Gnuit  Allen  which 
from  time  to  time  in  your    p.-.  :- 

ing  in  your  December  Dumber  Uw  "  i'lai" 
Words  "on  the  Woman  yuestion,"  copit«l 
from  the  "Fortnightly  Review,"  I  rubbed 
my  eye*  once  or  twice  over  llie  following 
words,  which  seem,  after  a  wicond  or  thini 
perus^al,  much  loo  plain  ; 

'•  Whcllicr  we  have  wlvea  or  not — and 
that  is  a  minor  point  about  a  bleb  I,  for  one, 
ant  supremely  unprcjudiaxl— wc  mart  at 
leant  have  mothers." 

CnU  iiipr  munt  go  on,  no  donbt,  If  the  r»e« 
of  ]  •  'lie  is  to  be  '-  —  ■'"  -•■■'  ''  '• 
n,,i  that  cnUo-  r 

oMii  .-•■■■-■   .  '1   have  an  "'  ■'■ 

entage  on  the  tnalc  side.     It  j  r- 

wise  with  human  beings,  nnd  '  "I 

no  teacher  of  hi<pl"gy  can  |'- 

out  "I  bias  in  fnvnr  of  »i  ■ 
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fliere  1b,  however,  in  this  partitnilar  contro- 
versy, much  Picuse  for  the  pliiin  s|K'aking  to 
which  our  corre^p'mUcnt  takes  ejoeptinn. 
The  rc»l  woman  quanion,  which,  as  Mr.  Al- 
Ivit  puiut«  out,  13  whether  woman  ^bull  un- 
s«  her»etf  or  not,  has  loiiR  been  obscured 
by  a  »rl  of  *cntiinentnl  glamour  which  is 
'  "Ijr  ftertitis  tbv  worst  kind  of  influence  iu 
iety ;  and  nlno  tiie  (tcieiiiiftc  man  takes 
the  subject,  it  beeomua  his  duly,  if  he 
iilii  t»c  true  to  the  spirit  of  hia  craft,  to 
t  furlli  ia  the  strongest  light  the  epsential 
/act*  of  the  case.  AU  through  hi^s  article  it 
IS  thn  hifiliiKical  ijueslion  involved  which  Mr. 
AV  to  the  front,  and  in  the  passape 

c  if  he,  as  «e  r«}nd  him,  is  simply 

«;i..|,, .„.,...>,  the  guprcme  importance  of  this 
aspect  of  the  subject. — Eoitob. 


* 


KSVIROWSTEKT  ASTt  THE  REPROOUOTIV^B 

POWER  OF  ANIMUS. 
editor  Po//ular  &**»k#  MonOUy ; 

I  UATX  read  with  g^at  intcrpflt  an  nrtido 
in  th"  N"Teinber  number  of  "The  Popular 
g.  .:ithly"  entitled  "Conditions  af- 

f,  li'produetive  Power  of  Animals," 

4111,  »uin.-  i  fully  agree  with  the  facta  as 
Htat<-d,  it  iecrn,^  to  inc  that  the  manner  in 
which  it  is  wrilt<;n  i»aviir»  overmuch  of  the 
"  carpenter  theory  of  creation." 

I  (io  nni  deny  that  "  the  activity  of  the 
Ti  ■  function  is  in  proportion  to  the 

I.  !.?*g  of  the  embryonic  environ- 

tmui  ;  imi  is  not  this  a  fact  rather  than  a 
l»wT  It  ia  true  that  tlic  power  of  prodneinR 
younf;  in  itnciicnHC  nuiubcrs  is  the  eontti/in 
lint  gwj  non  among  lower  onlera  of  ani> 
inals,  but  ahouKl  we  not  look  deeper  for  the 
r»-aK)n  of  this  power  ?  Are  there  any  Inwa 
iti  nature  which  e»iat  simply  b«c4uii«  Ihey 
•re  jTOOilT 

Among  the  lower  orders  of  animals  the 
weight  of  caj-'h  offspring  la  much  le«s  in  pro- 
portion to  that  of  the  jtarcnt  than  among  the 
biftber.  The  organiMlion  of  the  lower  or- 
ilei-s  being  much  simpler  than  the  higher,  the 
offxprinit  cm  be  brought  to  perfection  in  a 
Ti      ■      '  ''lie.      Therefore,   each    in- 

■  )f  the  lower  orders  Is  pro- 

(j.,..,..    ,  .J   less  expenditure,  on  the 

part  of  the  parent,  of  IxHh  matter  and  vital- 
ity. Were  the<e  the  only  differenoea,  they 
would  l>o  sufRoii-nt  to  account  for  ■  nat  dif- 
ferenco  in  rciivoJuctive  power. 

This  rppriMluctive  power  i.-t  fostered  by 
natural  aeUrtion.  Aiudu;^  those  .••pcciea 
jvbosc  young  arc  eipox'd  to  so  many  chnncw 

dMtruction,  tho»«  Tarieiic^  which  po^.'^Cfis 
gftaUA  ivproduotiTc   power  are  mure 


likely  to  survive  in  the  struggle  for  exist- 
enoc,  and  will  transmit  to  their  olTspriug 
their  more  vigorous  reproductive  jiower. 
To  say  that  the  reproductive  power  of  on 
animal  can  be  affected  directly  by  ajiytbing 
which  may  happen  to  the  offspring  after 
birth  reminds  us  of  the  bebef  current 
among  children  that,  if  a  lost  tooth  be  swal- 
lowed by  a  dog,  a,  dog's  tooth  will  grow  in 
its  pi  lee. 

We  know  that  the  existence  of  a  spcci«J 
in  any  given  etaie  depends  upon  certain  con- 
ditions. While  the  study  of  that  speciea 
may  teach  us  much  conceining  those  condi- 
tions. It  is  necessary  fur  us  lo  tuk--  a  wider 
and  deeper  view  before  we  can  discover  the 
causes  which  le<l  to  them  ;  and  we  should 
erer  keep  in  mind  the  fact  that  while  liio  spo- 
cies  owes  its  ciistemx,  in  any  given  state,  to 
those  conditions,  the  conditiona  were  not 
necessarily  created  by  Nature  for  the  sake  of 
prtwrviuj.'  the  siiedes  in  ilml  particular  state. 
Nuture  helps  iho.ic,  and  only  those,  who 
help  tbetnselvca. 

Cbauis  A.  Pkpli. 

ElOlUOiils  V^i..  yowmbtr  4, 1889. 


A  OORBECTIOS. 

KdUoT  Popular  SHau«  UonOUy : 

Ukar  Sik  :  My  attention  has  been  called 
to  a  slip  occurring  in  my  article  iu  the  April 
issue  of  the  "  Monthly."  In  the  sentence  (in 
the  foot-note,  page  i'll)  reading  "...  Add 
to  this  the  confession  of  an  exposed  medium, 
Mr.  D.  D.  Home,"  etc.,  the  ex|>osed  medium 
is  not  D.  D.  Dome,  but  one  cited  by  him  as 
exposed.  The  only  hint  I  have  as  to  the  oi-i- 
gin  of  the  printed  version  is  from  my  frag- 
mentary notes  for  the  paper,  in  which  the 
words  stand  thus:  "Add  to  this  the  confes- 
sion of  an  exposed  meilium  (D.  D.  Home, 
'  Lights  and  Shadows  of  Spiritualism,'  etc.)." 
I  remember  deciding  to  omit  alt  mention  of 
names  wherever  possible,  and  must  have 
cm.<»scd  off  part  of  the  parentheses  instead 
of  all.  I  am  very  sony  that  so  slight  on 
error  should  have  ended  in  throwing  blamo 
where  it  did  not  belong,  and  especially  so  oa 
my  point  wn^  simply  that  a  medium  was 
exposed  in  the  manner  indicated,  it  being  en- 
tirely uiiinntcrial  who  the  mctlium  might  tie. 

I  must  further  apologize  for  the  lateness 
of  my  writing,  on  the  plea  of  a  aii  montba' 
absence  alimjiil,  and  the  com^cquent  aocurou- 
lation  of  dutic!<  awaiting  me  on  my  return. 
Truly  yours, 

Joccrn  Jakibow. 

Unniaiiv,  Vltt^   rJW  St    Iiui9. 


TOLSTors  ''co2:Fssaiosr 

AMONG  the  numerous  writings 
from  the  pen  uf  Coaot  Tolstoi 
whicii  Lav«  of  kt«  been  made  accvssible 
to  the  English  reader  is  one  entitled 
'^Mjr  Confea^on/'  In  this  work  the 
author  tclla  iia  thnt,  having  in  bis  yonth 
led  the  life  of  a  pkosure-loving  man  of 
the  world,  and  in  his  niatarer  yeuni  of  a 
literftrjr  man  in  eoiwiderable  reput«,  he 
woice  np  in  middle  life,  when  all  his 
outward  drcumstancoa  were  highly 
proaperona,  to  find  that  life  to  him 
eveoied  to  pomeu  no  meaning;  and  no 
Ta]ae.  lie  could  find  no  answer  to  the 
Carlylcan  questions  "Whence?"  and 
"Whither?"  and  so  distressed  waa  he 
thereat  that  for  a  long  time  he  was 
haunted  by  tlie  thought  of  suicide.  He 
hud  recourae  to  science,  and  oonid  get 
no  light;  to  philosophy,  and  conld  reap 
no  consolation.  It  seemed  to  him  as  if 
some  tyrant  had  called  him  into  exist* 
ence  simply  to  make  a  mock  of  him,  by 
hiding  from  his  eyes  the  answer  to  life's 
riddle — by  Implanting  in  him  an  in- 
stinctive love  of  life,  and  yet  depriving 
liim  of  the  knowledge  whiuh  alone 
would  supply  a  ratiooit]  motive  fur 
living. 

The  nature  of  Tolstoi'a  trouble  is 
fblly  explained  in  his  book.  His  yontb 
hft<l  been  one  of  passion  and  riot,  nn- 
gnidcd  by  any  principle  save  the  loose 
code  of  honor  prerolent  in  military 
circles.  As  an  auUior  ho  had  enconnt- 
ered  men  with  whom  literature  was  a 
means  for  the  gratification  of  vanity  and 
nothing  more,  whoM  aims  wer«  sordid, 
whoM  ideaa  were  oonventional,  and 
wbow  Hrei  ^ere  actaally  worn*  thsn 
thone  of  the  wild  con 
yontb.  Yet  tho«e  men  "I 
for  duidoa  of  society  and  Unal  arhitvna 
tn  all  qac«lii>n<i  at  taate  and  morals. 
Tulstoi  hlmtielf  had  caught  their  tuati, 


and  for  a  time  imagined  that, 
he  enjoyed  popularity  oa  a  writer,  !>• 
most  necessarily  be  u  very  superior  per- 
son. According  to  the  ideas  prevalent 
among  his  literary  friends,  the  worid 
existed  for  hardly  any  other  porpoM 
than  to  provide  them  with  the  opi>or' 
tunity  for  airing  their  Bnpcrioritjr.  It 
is  not  surprising  that  a  man  of  Tolntoi's 
sensibility  should  eventually  hove  b<>Mt 
led  to  see  the  falsity  of  this  whole  Ti«w 
of  life;  the  only  wonder  is  that  ho  tfid 
not  revolt  against  it  sooner  than  he  diiL 
The  thoughts  that  come  to  him  toward 
middle  life  have  come  to  some  others 
much  earlier.  The  poet  Clongh  vaa 
only  twenty-two  when  he  wrote: 

"  How  often  sit  I  poring  o'er 

M;  stronife  distorted  youth, 
S«okiog  in  vain,  in  all  my  *Um, 

One  fc'lin^  basod  on  troth ; 
Amid  the  nujso  of  pccxy  UISi 

A  clew  wbcrcby  to  move, 
A  opot  wb«n>on  in  tjTil  and  «trift 

To  don  to  rest  utd  lore  I " 

The  life  of  Tolstoi  hod  been  csBDtitiaUy 
based   upon   privilege.     Ho  had   Ur«d 
above  the  most  of  mankind,  and  had 
imbibed  the  narrow  ideas  of  an  Azclti* 
sire  eeU    He  hod  not  tAken  biitnanllf 
into  his  thonghts,  except  for  parpo««a 
of  literary  tr4)atment;   and,  thorefort; 
when  a  period  of  calm  reflection 
though  hi*  ihtt-Uecttlttl  pride  took 
and  his  fabe  iileas  stood  <- 
their  falsity,  what  to  di>  h< 
It  seemed  to  him  that  be  ' 
struct  a  new  phiU»«<)phy  of  ...  , 
the  search  for  a  aolid  bosia  for  • 
philosophy    he    1 1  '       '    *'  •• 

whioh  he  h««  Ml  '•  Is 
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manner.  After  tuaiiy  wonder- 
inga  and  many  pcrilons  lirif^eriDgs  on  the 
very  verge  of  despair,  he  bethought  him- 
self of  the  thoiiaands  and  milliona  of 
hnman  beings  who  go  abont  their  daily 
tasks  and  take  up  their  daily  burdens 
without  repioing  or  misgiving,  who  find 
a  natural  sweetness  in  life,  and  never 
think  of  worrying  themselves  over  ques- 
tions of  ontology  or  inetRphysics.  These, 
he  said  to  himself,  mast  possess  the  trae 
secret  of  life,  and  the  best  thing  I  con 
do  is  to  leuro  it  of  them. 

Tolstoi  waa  hero  getting  apon  solid 
ground.  His  previous  life  had  been 
governed  witboat  any  reference  to  car- 
dinal principles  of  duty  or  to  the  essen- 
tial relations  of  human  beings  to  one 
another.  One  of  the  aphorisms  of  the 
founder  of  the  Positive  Philosophy  is 
that  betwoeo  individual  man  and  the 
universe  humanity  is  needed  as  media- 
tor. Suppress  humanity,  that  is  to  say, 
■oppress  all  true  thoughts  in  regard  to 
humanity,  suppress  the  sense  of  inelu- 
aion  Id  and  identitication  n'ith  the  great 
human  whole,  and  individual  man  is 
indeed  a  poor,  defenseless  thing,  or,  as 
Matthew  Arnold  has  expressed  it — 

"  A  naked,  etorantty  r«itleM  mind." 
No  words  could  describe  better  than 
these  the  tme  condition  of  the  great 
Russian's  mind  when  the  scales  had 
fallen  fVom  his  eyes,  and  he  realized  in 
what  A  vain  show  he  had  been  walking. 
Peace  came  to  him  through  his  suddenly 
awakening  to  u  sense  of  the  vaatness  of 
the  life  of  humanity,  and  his  midden  re- 
solve to  take  refuge  in  it,  and,  as  far  as 
powiblo,  to  make  its  thoughts  and  feel- 
ing his  own.  Tlie  lesson  in  all  ttiis  is 
obtrioiis,  and  it  is  in  direct  line  with  our 
remarks  in  a  previous  number  under  the 
hftttd  of  "The  Domain  of  Science."  There 
ia  a  «cience  of  life,  There  is  »  way  of 
mnrdlng  onr  relations  to  the  world  at 
I      •  ^ind,  utiforluuntely, 

tci  -if  rccnrdinr  them 

lita, 
....  .  „...  ..  „  ...,.:    ::iilko 

'  "tb  uf  miiid  and  bo^Tt 


and  there  are  others  in  great  variety 
that  make  for  unsoundness.  There  are 
certain  normal  con<Ution«  of  existence 
determined  by  the  whole  course  of 
Iiuman  evolution ;  and  these  con  not  be 
too  widely  departed  from,  under  the 
guidance  of  purely  individual  feelings, 
without  serious  danger.  The  work  of 
placing  life  on  a  sc>und  basis  may  be 
begun  at  any  time,  though  early  is  in- 
deed much  better  than  late.  It  is  all  a 
question  of  seeing  things  in  their  right 
relations  and  acting  accordingly — all  a 
question  of  extending  the  domain  of  sci- 
ence from  biology  and  physiology  to  soci- 
ology and  individual  conduct.  Rightly 
read,  Tolstoi's  "  Confession,"  though  it 
mentions  science  but  disparagingly, 
should  bo  a  great  help  in  this  direction. 
It  certainly  contains  a  grave  warning 
against  the  tyranny  of  the  poaoions  and 
the  ntter  hollowness  of  much  that  posses 
for  literature  and  philosophy. 


THE  LAND  QVESTtOH. 

It  is  almost  needless  to  direct  atten- 
tion to  the  letters  on  the  land  question 
publishe<l  in  this  issue,  as  the  names 
of  certain  of  the  writers  would  alone 
create  interest  in  the  discussion.  Mr. 
Spencer,  unfortunately,  baa  been  for 
some  time  in  a  state  of  health  that 
almost  wholly  incapacitates  him  for  the 
labor  of  the  pen ;  and,  though  he  has 
given  ns  two  very  interesting  letters, 
most  readers  will  feel  that  he  has  hardly 
done  full  Justice  to  his  own  position.  Ho 
has  confiued  himself  to  the  criticisms 
of  Prof.  Ilniley,  and  passed  unnoticed 
those  of  Mr.  Greenwood  and  Bir  Lonis 
Mallet,  riad  hepoascsscd  hia  old-time 
fire  and  energy,  ho  wonld  probably  have 
dealt  with  all  his  critics  in  a  manner 
that  wonld  have  lefl  little  to  be  desdrcd ; 
we  may  be  sure  at  least  that  he  would 
have  considered  fully  and  fairly  all  their 
objections  to  bis  views,  and  would  have 
given  any  aeoeoaary  explanations  in  that 
spirit  of  candor  which  has  always  dia- 
tingiushed  him. 


I 


It  will  bo  Qotiocd  tbat  Mr.  Jobn 
Luidler,  "bricklajer,"  is  disposed  to  b« 
severe  npon  Mr.  8|/enoer  for  huviup  in 
port  ftbandonesd  tlio  views  expressed  by 
tiitn  09  long  ago  aa  the  year  lHo'2,  iti  Lis 
work  on  *'  Social  Statics."  It  is  hardly 
wortb  wbile,  however,  to  be  a  philo-so- 
pber  if  a  man  can  not  inntare  and,  if 
nec<.'88tiry,  modify  bis  views  as  bo  ad- 
vances in  life  and  gathers  the  fruits  of 
experience  and  reflection.  Mr.  Spencer 
loD;^  ago  recognized  that  in  his  "  Socia] 
Statics  "  he  had  expre8»ed  himself  some- 
what nngaarde<lly  on  the  land  question; 
and  be  has  refrained  for  many  years 
from  giving  any  currency  to  his  earlier 
opinions  on  that  sabjcct.  Had  Lis  health 
permitted,  it  is  not  improbable  tbat  he 
would  have  taken  some  recent  occasion 
for  reviewing  the  whole  qnestion,  nnd 
giving  the  world  the  bencGt  of  his  latest 
thought.  As  it  is,  be  is  obliged  to  con- 
tent bitiiself  with  indicating  the  germ 
of  truth  in  his  former  views,  and  the 
modLfioations  and  safeguards  he  would 
now  attach  to  the  enunciation  of  the 
general  principle  which  they  em- 
bodied. 

Mr.  Frederick  Greenwood,  who  par- 
ticipates in  the  discussion,  undertakes 
to  point  Q  serious  moral,  to  the  efluct, 
namely,  that  philosopbers  should  be 
careful  how  they  scatter  abroad  itlcas 
which  may  serve  aa  the  seeds  of  rcvo- 
lotion.  The  caution  reminds  ns  of  a 
£unoaB  one  given  by  8t.  Peter  to  St 
Pftul,  •om«  of  whose  whtiugs,  the  for- 
mer apo!-tIe  thought,  "the  nnleamed 
and  tho  un.stable"  might  "wrest  t<j 
their  own  destruction."  It  was  St. 
Paul,  however,  with  bis  bent  toward 
philosophy,  who  moved  (ho  ancient 
Mrorlii  to  embrace  Christianity.  What 
Ills  critic  did  in  that  direction  is  not 
very  ooDspioaoiuly  recorded  on  the  pa^< 
of  history.  Mr.  Spencer  has  labore<l 
hard  to  rotioaalize  ths  thoa|cht  of  his 
»gv,  to  bring  the  minds  of  men  into 
contact  with  the  htwi  tltat  —  whether 


are  misnnderstood  and  misapplied,  w« 
must  judge  of  his  total  infloeooe,  not 
by  such  cases,  but  by  t!ie  whde  Tolmnn 
of  mental  activity  that  owe«  its  origin 
to  his  writings. 

The  general  impression  which  tba 
controversy  will  leave  on  the  mlnda  of 
most  readers  will  be,  if  we  mistake  not, 
that  the  land  question  is  A  good  od« 
to  leave  alone — at  present.  Not  that 
there  ore  not  many  abuses  oonnectod 
with  the  tenure  of  land  waiting  to  im 
corrected ;  but  that  the  correction  of 
such  abuses  can  best  b«  accomplished 
without  raising  the  fnodam«ntal  qow- 
tion  as  to  whether  land  c«n  or  en  noC 
be  held  by  aa  good  a  title  as  chiUol 
property.  In  this  cotintry,  n  few  jeara 
ago,  we  had  a  slight  wave  of  excitement 
in  connection  with  the  theories  pro- 
pounded in  Mr.  George's  "  Progress  and 
Poverty^';  but  the  oouviotion  baa  beea 
strengthening,  we  believe,  (a  toott 
thoughtful  minds  that,  pUosibly 
eloquently  and  earnestly  ns  Mr. 
has  presented  his  ideas,  thcdr  aduptioa 
conid  only  lead  to  sooial  and  politicml 
confusion.  The  world  at  large  wilt  b» 
better  when  men  individually  art 
ter;  and  social  justice  will  reign  w 
individual  justice  reigns.  The  land 
)]uirc8  to  be  appropriated  to  and  by  In- 
dividuals in  order  that  the  best  aod 
most  profitable  use  may  b«  mads  of  it; 
but  it  docs  not  follow  that  the  Individ- 
ttfll  occupier  should  act  the  part  of  a 
tyrant  toward  his  fellow-men.  A  BMn 
may  do  ■^;  a  foot  *>t 

laud.     I  ws  a  gslo- 

ful  trade  or  proteasion  has  an  interest 
in  the  land,  scciug  that  those  who  own 
and  till  it,  own  and  till  it  for  him  to  tb» 
ext^*tit  of  the  dt^Diaiid  expresAod  by  Iiii 
n-ii>>v4  tif  i><rrK>1nmontA,    Tho  worM  WAnl# 


title-deed*  to  which  > 
every   poMihle    wtrt  i  ' 
WAsto  pup«r,  and  r|r' 
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TUK  TWSSnSTB  BIRTBDAY  OF  ' itA- 
TWS." 

"IfATtno,"   now  accepted    as   the 
foremost  scientific  jonmal  in   Europe, 
•  ci^ftlizes  the  be^nning  of  its  forty-first 
jliime   by  reviewing  its  own    career 
and  the  advancement  of  science  daring 
tiie    twenty   yeara    that   have    tJapaed 
ice  ita  first  number  was  issued,  in  No- 
rember,  1869.     It  came  forward  with- 
int  obtrnaive  advertising,  and  without 
lalcing  any  promises  other  than  what 
ras  implied  in  the  statement  in  Prof. 
Inxley's  introductory   article  that  its 
im  would  be  "  to  mirror  the  progress 
of  tliut  fafihioning  of  herself  in  the  niiod 
of  man  which  we  call  the  progress  of 
science."    It  now  claims,  with  a  justice 
that  all  its  readers  will  recognize,  that 
it  "has  not  disappointed  the  hopea  of 
At»  fottnders,  nor  failed  in  the  task  it 
•nnJertook."    Ita  pages  fairly  reflect  the 
ft.«peotB  which  scicntit^c  discussion  has 
assumed  from  year  to  year ;  and  every 
6t&bliflhed  concJDsion  has  been  suitably 
noticed  in  them  as  it  gained  the  right  to 
Idaim  attention.     The  reader  can  turn 
to  ita  columns  for  facts  bearing  on  all 
matters  of  interest  of  this  kind,  in  the 
assurance  that  lie  will  find  them  there. 
*'  Nature  "  has  been  able  to  accomplish 
this  purpose,  it  says,  by  enlisting  the 
co-operation— in  oontribntions,  and  by 
i-adVice  and  suggestion — of  the  leaders  in 
all  branches  of  research,  and  by  show- 
ing ita  desire  to  be  for  the  good  of  sci- 
ence and  the  promotion  o(  knowledge 
— rogarding   these  as  of  more  impor- 
t&noo  than  jonmolistio  success.     While 
itj  most  prominent  function  has  been 
to  present  at  first  hand  the  results  of 
^tbe   work  of   these    men,    it   boa   not 
Misngarded  the  laity  of  science.     Be- 
Idc*  taking  pains  to  present  its  profea* 
f-^otuil  articles  in  n  form  acceptable  to 
ibe  great  body  of  onleamed  inquirers, 
>itlui*  in  its  ctirrospondence  department 
ivwn  llu-tti  a  frt^o  parlinraent  for  disona- 

tnirror  of 
ly   gained 
fasrur  amodit  Eagliab  readers ;  extended 


its  repntation  abroad ;  and  became  the 
one  journal  indispcntuible  to  students  in 
every  branch  and  every  land. 

Its  record  of  the  achievements  of  j 
science  during  ita  lifetime,  though  con- 
sisting only  of  the  briefest  mentions,  is  a 
large  one,  and  includes  such  facts  as  the 
establishment  of  the  Darwinian  theory, 
the  periodic  law  in  chemistry,  the  deter- 
mination of  a  relation  between  electrici- 
ty and  light,  the  progress  of  bacteriolog- 
ical investigation,  the  advance  of  spec- 
troscopical  discovery,  the  vast  expansion 
of  physiological  research,  and  many 
other  matters  of  hardly  inferior  moment,  i 
In  all  these  achievements  Engiliih  inves- j 
tigators  are  exhibited  as  among  the  most 
active,  solid  in  work,  and  thorough  in 
inquiry ;  and  none  have  been  more  sa- 
gacious than  they  in  generalization  and 
in  applying  principles  to  practice.  Not 
the  least  important  of  the  resnlts  is  the 
education  of  a  generation  who  have  suf- 
ficient knowledge  of  science  to  recog- 
nize its  importance  and  give  it  its  tmo 
position ;  so  that,  when  now  it  points 
out  a  new  field  of  inquiry  or  asserts  a 
new  principle,  it  has  no  longer  apolo- 
getically to  face  suspicion  and  hostility, 
but  meets  a  friendly  and  helping  public. 
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FECT  CPON  THg   PBOOrtTIOIC  AJID  THE  DIS- 
TRIBUTION or  Wbaltd,  akd  tub  Wkll-j 
Ueimo  Of  Society.     By  David  A.  Wri.i.a, 
LL.  D.,  D.  C.  L,     Now  York  :  D.  Apple- 
ton  ai  Co.     Pp.  493.     Price.  12. 
Two  years  ago  Mr.  Wolls  contribatcd 
" The  Popular  Science  Monthly  "  a  scrifs  oil 
articles  entitled  "  Recent  Economic  Distorb- 
ances."    They  elicited  so  mncb  cnmmenl  and 
discussion  that  the  author  now  presents  thoio 
as  a  book.     In  «o  doing  he  has  brought  Ilia  , 
record  of  fact  down  to  date,  and  extende 
bis   review   po  as   not  merely  to  treat  the ' 
economic   dvraagvmpnts   which    dote    from 
1873-74,  Imt  to  include  the  economic  his- 
tory i)f  the  past,  three  decades. 

In  ooroparinK  the  prMcnt  earnings  of  la- 
bor and  assets  of  capital  with  tlie  figiirt's  for 
1800,  Mr.  WelU  shows  that  the  economio 
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adv&noe  of  the  kst  thirty  yean  has  been  lit- 
tle short  of  revolutionary.  Science  applied 
to  Cold  and  fariu,  mill  and  factory,  ship  and 
railroad,  has  enonuously  inci'easod  the  i?fG- 
ciency  of  labor.  Ilence  the  remarkable  rise 
in  wages,  and  the  corrclatirc  fact  of  the  fall 
of  prices  which  malies  a  dollar  exchangc- 
ntte  fur  wore  food  and  clothing  than  ever. 
Although  the  fortones  of  men  hare  been 
steadily  iuiproviog,  heiglitened  seusibility, 
progress  lu  social  ambition,  all  that  goce  to 
raise  the  standard  of  living,  have  kept 
pace  with  tile  ini'reasie  of  popular  luxury 
and  rciinemcnt.  Then,  too,  the  bleasings  of 
iiidiMtrial  evolution,  though  general,  hare  not 
bci'U  univereal ;  and  in  eonsidering  its  inci- 
dental pains  and  penalties  Mr.  WclU  is  both 
cmndid  and  eympathetic  lie  notca  how 
handicraft  skill  is  rendered  valueless  as  ma- 
chinery supersedes  trade  after  trade.  Old- 
tirae  shoemakers  now  only  get  cobbling  to 
do,  and  the  tinsmith  who  once  made  all  the 
paraphernalia  of  the  kitchen  is  to-day  no 
more  than  a  tinker.  Minute  subdiviBion  of 
l«b(ir  reduces  an  operative  to  a  mere  tooth  on 
a  wbet'l ;  disrupted  from  it  by  an  untoward 
accident  of  trade,  he  is  of  little  more  worth 
than  a  bit  of  Bcrap-mctal.  In  manufactures 
and  commetce  modem  exigendes  demand  a 
discipline  which  almost  completely  effaces  in- 
dividuality :  botbemployen  and  workmen  are 
subordinated  as  parts  of  a  vast  and  complex 
enginer}'.  In  undergoing  the  pninful  and 
costly  readjustments  enforced  by  new  econo- 
mies, capital  and  labor  have  been  partners 
in  distress,  and  labor  has  not  suffered  more 
than  capital.  The  increase  in  the  average 
man's  wealth  has  been  partly  at  the  expense 
of  certain  unfortunate  classes  of  capitalists. 
While  one  Set  of  farmers  arc  being  cnricheil 
by  the  ri^e  in  the  vnluc  of  Dakota  lands, 
another  set  in  Fmnce  and  Englnnd  aro  be- 
ing Imf)overi6hed  by  the  cheapness  of  Dako- 
ta wheat.  Tlie  Suez  Canal,  in  sliortening 
the  route  between  Europe  and  the  East,  ef- 
fected a  wiving  fn  freights  greatly  to  the  ad- 
rantage  of  oousiiraem  of  tea,  silk,  cotton,  and 
spices:  It  also  threw  into  idlencas  a  voirt 
fleet  of  ships  ailapied  to  the  voyi^e  aronnd 
the  Cape  "ft.iood  Hope, and  ruin.  '  '"t 

oiiain  uf  interests  Tenlrd  in   th 
were,     Tl 
Iroo-ore  i. 
into,  liui  it  (4iii<£-4uiUM*  (uruacN  in  Uw 


Konhem  States  bollt  at  enorsnoas  outlay, 
and  leiLds  to  the  abandoomeat  of  large  found- 
ry properties  in  Kew  Tork  and  New  B^glnniti 
Every  new  machine  and  process,  while  it  e»> 
riches  the  community,  entails  loss  on  indi- 
viduals for  expensive  plant  which  tnuai  p> 
to  the  scrap-heap. 

While  Fortune  in  the  economic  world  has 
in  the  main  been  prodigal  of  her  gifts,  tlioas 
upon  whom  her  lash  has  fallen  very  nstu- 
rally  demean  thcmselrcs  differently  from 
those  upon  whom  she  has  smiled.  WbQe 
the  cultivation  of  iucou^pieiiouinicsa  oo  the 
part  of  millionaires  is  far  from  uucomman, 
thoM;  who  have  seen  their  possessions  melt 
away  in  the  discarding  of  old  roariilnery,  old 
methods,  and  old  routeil,  make  load  i-oni- 
plaint.  Of  equal  loudness  is  the  alumi  vent- 
ed by  tbo»c  who  have  reason  to  fear  loss 
through  the  superscdure  of  their  property 
as  Science  marches  oa.  This  complaint  and 
this  alirm  have  been  so  snittained  as  to  ct«> 
ate  an  exaggerated  Impression  of  the  erlls 
economic  procre&s  brings  In  its  train.  Left 
to  themselves,  eeonouiic  forws  would  niiTge 
the  world  into  n  single  eompetitlTv  Quid,  llio 
market}  of  which  would  be  supplied  oniy 
irom  the  sources  where  capital  and  labor 
could  work  to  most  advantage.  Th«  redis- 
tribution of  populations  and  employments 
which  this  would  entail  is  a  price  a  majority 
of  civilUed  naiiona  refuse  to  pay:  its  ind. 
dental  loss  and  misery  impress  tbelt  imaglss- 
tion  loo  deeply.  Yet  the  choiew  is  between 
this  shunned  evil  and  a  greater.  Yastty  more 
is  lost  by  declining  to  enjoy  the  gifts  D«i» 
knowledge  stands  ready  to  confer,  In  d«> 
dining  the  harvests  labor  cun  re«t>  when  frrs 
to  sow   and   till   where  uatui   <  ■<\» 

most  favor  it.     Nolhiag  in  Mi  .  .k 

lsn>nreimpre«8ire  titan  ti:  i* 

of  F.uropean   natiinis   sn-  'ly 

force  of  law  to  orercomc  <  .n  ■;•  :■ .  i  lu  '-^ 
climate,  pooitioB,  or  skill,  >  lanru,  f'.-  rt- 
araple,  excludes  Amoricaii  wheat  •■  far  as 

she  csn  by  a  high  duty.     Docs  !>•' ^- ' 

by  Injure  the  population  of 

more  than  she  cose'  ■»     '  - 
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to  be  itntngera.  In  m&king  battlc.ficldls  of 
their  custom-bousces  ethnic  dislike  bw,  doubt- 
lass,  licrved  to  stiuiulaie  comineraa)  je&lousy 
among  the  people  of  Europe,  and  this  in 
its  turn  fans  the  huimosiciea  which  endanger 

Wbile  their  neighbors  have  been  indulg- 
ing in  costly  tarltT  reprisals  upon  each  other, 
the  British,  Dutch,  and  Swiss,  firmly  holding 
to  freedom  aa  the  right  rule  of  trade,  have, 
perhaps  unvonsciou^lj,  bome  testimony  to 
economy  and  ethics  being  fundameutally  one. 
Theirs  has  bocn  the  chief  progresa  not  only 
Ln  wcalih,  but  education,  the  abatement  of 
imc,  the  lengthening  of  life.  Russia,  at  the 
;her  extreme  of  tiBcal  policy,  aiming  at 
nodiint:  short  of  the  pruhibition  of  foreign 
tmde,  Hiiils  hvr  markets  depressed  and  her 
treasury  depleted.  The  obli(|uo  form  of  pro- 
tection kno«m  xs  the  bounty  system  has  bees 
trieii  with  results  which,  as  traced  by  Ur. 
WelU,  must  have  sarpriscd  the  experiment, 
slists.  France  and  Germany,  in  artificially 
tthkting  the  production  of  beet- root  sugar, 
,vo  only  succeeded  in  taiitig  themselves 
Ikeavily  to  provide  their  chief  rival  in  manu. 
factiirea,  (ircat  Brititla,  with  an  important 
raw  material  nt  less  Umn  coxt  The  Britinh 
iodtiiitry  in  jam  and  sweeut,  ctpandcd  by 
cheap  sugar,  now  employs  more  people  than 
t(|oHe  needed  to  rcdnu  the  sugar  consumed. 

The  p-noml  fall  iu  prices  during  the  re- 
cent past  hat  been  a  source  of  much  enibar- 
tMment  and  perplexity  in  the  world  of  com- 
Deroe.  Auiong  the  theories  proffered  in  its 
ezplanalii^n  that  of  the  bimetallists  has  been 
iminent,  and  Mr.  Wells  riddles  it  tbor- 
;hly.  He  shows  that  whereas  the  cost  in 
ir  of  producing  gold  has  varied  but  little 
ages,  silver  during  this  generntion  has 
discovered  in  prodigious  deposits ; 
any  le^sUtlvc  attempt  to  main- 
lain  •  hanl-atid  fast  ri'lation  between  the 
values  of  g'>ld  and  silver  must  be  vain. 
He  pointj  out  that  tho  gold  reserres  in 
banks  of  the  world  are  to-day,  pro- 
nately  to  capital,  latter  than  ever. 
•'  ■  ■'  '  A  for  gold  con- 
fodlitics  over- 
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don  than  the  stun  coald  have  bought  when 
first  borrowed  V  Certainly,  but  the  wheat 
or  iron  represents  no  more  labor  now  than 
it  did  ten  years  ago,  and  its  Increase  in 
quantity  stands  for  the  nenr  efiicicncy  which 
applied  science  has  bestowed  on  toil.  Let 
the  fall  in  the  rate  of  interest  be  noted  as 
evidence  that,  among  sulTcrcrs  from  reduced 
pay,  capital  ranks  as  cllief. 

In  every  page,  whether  considering  the 
eight  -  hour  movement,  the  transportation 
problem,  the  gigantic  cost  of  protecting 
American  iron  and  steel  for  a  decade,  or  any 
other  of  the  manifold  lines  of  his  inquiry, 
Mr.  Wells's  analysis  is  tran.oparent  and  im- 
partial. In  tracing  the  bearing  of  econom- 
10  development  on  the  welfare  of  man  he 
rises  by  breadth  of  mind  and  sympathy  to  the 
dignity  of  a  philosopher. 

A    POPDLAK   TnK^nSK   ox  TOK  WlKDS.      Br 

WiLLiiM  FcRREi.,  rh.  D.,  late  Profeceor 
and  AssiHlant  in  the  Signal  Service.  New 
York:  John  Wiley  is.  Sons.  Pp.  805. 
Price,  f4. 

Sktual  essays  bearing  upon  the  mi-chnn- 
ics  of  the  atmosphere  have  been  published 
l>y  Prof.  Ferrel  ot  various  times  since  18(5(5, 
but,  aa  they  were  of  a  very  mathematical 
character,  they  were  adapted  only  to  those 
well  trained  in  mathematics.  The  prest'nt 
volume  is  of  a  more  popular  nature,  although 
the  simpler  mathematical  operations  inrolrcd 
in  the  presentation  of  tho  subject  are  re- 
tained. After  a  general  description  of  the 
constitution  and  nature  of  the  atmosphere, 
the  cifcct  of  the  earth's  rotation  in  the  dy- 
namics of  the  atmosphere  ia  exphiined,  the 
general  circulation  of  the  atmosphere  is  de- 
scribed, and  its  climatic  influences  are  pointed 
out.  This  circulation  is  shown  to  agree  with 
tho  laws  governing  the  movements  of  gases 
and  vapors  acted  upon  by  heat  and  other 
forces.  The  rest  of  the  volume  is  devoted 
to  descriptions  of  tho  various  kinds  of  winds, 
monsoons,  land  and  sea  breezes,  cyclones  of 
several  varieties,  and  tornadoes,  and  explana- 
tions of  their  special  causes.  Thtuder-etorms 
water-spouts,  hail-storms,  and  cloud-borsta, 
with  various  other  allied  phenomena,  are  also 
explained.  The  author  offers  his  book  togen- 
' -aders  inten.-3ted  in  the  subject,  and 
:  urcrs  on  meteorological  subjects  ho- 
ivn  oollcge  classes  or  other  audiences. 
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EcRonus  ScflooLB,  By  L.  R.  Kumit,  Ph.  D. 
Internationiil  Education  S^riM,  VoL  XII. 
Nuw  York :  D.  Appletua  ii  Co.  Pp.  41«. 
Price,  %'i. 

Rakelt  hoi  0  book  for  t«uhen  appe&red 
ooQtainiug  so  much  that  can  b«  uaed  in  tbc 
8ohool-roam.  It  is  not  a  ponderous  and  n> 
puUivc  budget  of  etaUstics  of  school  attend- 
•ucu,  examination  marks,  illiterecj,  etc.,  with 
courses  of  study  aud  desoripUons  of  dvpart- 
moutal  machinery.  It  \i  an  account  of  the 
notable  featured  observed  during  a  trip  of 
nrui'l;  n  year  among  the  edue^llunal  inslitu- 
tionK  of  the  contiumt  of  Europe,  or,  as  the 
author  describes  it  in  hia  sub-title,  "  what  I 
aaw  in  ilie  schools  of  Germany,  France,  Aufi- 
tria,  and  Switzerland."  The  first  device  do- 
Bcribcd  in  the  book  is  an  expedient  nhich 
waa  employed  by  a  teacher  in  IIari<burg,  and 
la  called  by  the  author  "  a  master  stroke." 
A  stupid  boy  could  not  see  that  the  differ- 
ence between  plus  six  knd  minus  ten  ta  six- 
teen. Tho  master  explained  the  problem 
and  iltustratbd  It  with  marblea,  but  in  vain. 
Finally,  he  caul  his  eves  about  the  room,  and 
they  fell  upon  tho  thcrmmncter.  In  a  mo- 
nicni  he  had  iliiii  bef  oio  the  pupil's  eyes,  and 
readily  made  biui  cuuiprehend  that  the  dif- 
ference between  6°  above  zero  and  10°  be- 
low x«ro  is  16°.  A  box  of  movable  letters, 
«  boanl  with  a  slit  in  it  through  which  let- 
ters making  words  are  shown,  a  scheme  for 
rentllation,  a  mode  of  teaching  home  geug- 
rtfihr,  and  a  sketch  of  an  efScicnt  city  achool 
•jrstcm,  follow  within  the  compass  of  a  few 
pages.  Uctbods  of  teaching  drawing  in  dii- 
feront  schools  are  described  in  several  parts 
of  ib«  rolume,  and  singing,  knowledge  of 
nature,  mensuration,  and  language  arc  only 
a  few  of  the  subjects  dealt  with.  A  notable 
section  Is  that  devoted  to  "a  separate  school 
for  duUard-V'  au  idea  which  nfirfcd  in  Uhcn- 
tsh  Ptus«ia  at  Elbcrfeld  and  ha*  xpn^xd  to 
other  citiea.  This  is  not  a  school  for  idiots, 
but  k  intended  for  tho»o  mi  fortunate  chil- 
dren who»c  dullness  acOi  a.s  a  drag  no  Ihclr 
alaSMis  and  brings  ridicule  and  di*v-uunM|iv 
mmt  upon  themi^lves.  Ilcre  they  receive 
pallant  Inatraction,  and  Icam  muob  more 
tlia..   "  ■ 


weaving,  sewing,  Uoe-maUog.  osttiag  out ' 
garments,  mending  and  patching,  and  i 
pauicd  by  drawing;,  will  bo  found  interatlng  ^ 
and  eugg06tive.  It  is  ini(K)Ssible  to  i 
ber«  all  tlic  subjects  touched  upon  in  I 
book ;  they  cover  a  wide  range,  and  each  b 
presented  in  snfficient  detail  to  give  a  dciinite 
idea  of  the  nietbud  employed.  The  at)  to  of 
the  book  is  clear  and  enlhuaiaetic ;  the  ] 
guage  ia  simple  and,  in  humorous  pa 
even  c»llo<|uial.  It  is  a  very  readable  < 
umc — one  which  the  teacher  can  toko  up  ai 
odd  monicDts  even  when  tiixd,  and  vtudy 
without  a  scm«e  nf  lalioriiig.  A  notable  fcAt- 
ure  of  it  is  its  ahuudancc-  uf  illustratj 
there  being  live  buudrfd  and  twenly-l 
figures  showing  drawing  models  and  out 
articles  used  in  teaching,  plans  of 
bniMin(;s,  uinpx  made  in  teaching  local  | 
nphy,  articles  and  patterns  made  in  i 
training  schools,  etc.,  etc 

Tmt  JoDnRAL  o»  PaTgiomnT.    Vnl.  T.    S4^ 
itcd  by  Miouici.  F>  ■ 
Cambridge  (Eng.):  < 
Instrument  Company,     ip    ■<'*.     loii 
three  Platca.     Price-,  f  5  a  volume 

TltcJta  arc  two  papers  in  iMm  volume  on 
''  The  Regulation  of  Respiration,"  by  Dcnry 
Uciul.  The  Urst  details  experiments  made 
to  ascertain  the  cITects  on  breathing  \tn^ 
duocxi  by  dividing  tlic  vnffi^  by  altering  lh« 
volume  of  the  lungs,  by  artificial  rcvpiratioo, 
and  other  means.  Uony  obscrvationa  were 
alHO  made  on  tho  forma  which  the  apoim 
pause  produced  by  arliScial  revpiration  «» 
Bumcs  under  varions  conditions.  Kine  plates 
uf  curve  tracings  accompany  this  paper.  The 
theoretical  coiicl  unions  frtiro  these  cxpeti' 
ment«  arc  cmbo<lie<l  in  the  fecvnd  paper. 
0.  A.  MarMunn  eontribuies  an  aoooDat  of 
cx|>erimt!ui>*  frum  which  he  infer*  that  "UB- 
nibin  and  bilircnliii  ari>  prodaCt<d  in  iha 
liver  mainly  from  tdTcto  harmogtubln  >,  tWs 
ore  acted  oo  In  tbc  small  intenUne  Ujr  iha 
dl;;estlve  and  putt«f»cilve  f-'-T^^r,,,  ^gi 
Sumo,  at  li^a.'<i,  etuuiffitd  Into  i  'i^ 
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■ton,  appear  \a  aiiother  nqmber  of  tbla  ■»»l- 
ume.  Regarding  "  The  Kaciire  of  Knee- 
jerk,"  W  P.  Lombard  nmiDtains  that  the 
r  y  readily  ciplaitis  the  intinittte 

ij'  '>f   the  pbcDoiiienoa   upon   the 

•pinai  cord,  and  that  the  thne  ai'gumcnt 
agftinn  it  U  mcoDclusivc,  owiag  to  our  mea- 
ger knowUvJge  of  reflex  times  in  general, 
while  the  peripheral  theory  is  untenable. 
Tlie  tliir<l  number  of  this  volume  ia  devoted 
IQ  a  papvr  on  "The  Relation  between  the 

njcliire,  Function,  Distribution,  ontl  Origin 
of  the  Cmnial  Nerve?;  together  with  a  The- 
ory of  the  Origin  of  the  Nereotis  %sti.in  of 
VorichraUi,"  by  W.  fl.  Goskcll.  U  is  ac- 
cuiapani<'d  by  Sve  plates.    W.  D.  Halliburton 

iDtributea  the  ro.«ultd  of  chsmical  onaly^i^ 
-of  a  number  of  specimens  of  cercbro-splnal 
flaiJ,  and,  togiether  with  W.  M.  Friend,  the 
rvfuUs  of  i»n  examination  of  the  »troumta  of 
the  red  corpuscles.  A  second  paper  on  "  The 
Electrical  Organ  of  the  Skate,"  by  J.  B.  San- 
denton  and  Friinci*  Ootch,  contains  obwr- 
rstionn  a.t  lo  (he  nature  of  the  normal  reQcx 
process  by  which  the  electric  organ  is  Uis- 
ch.irgcd,  and  the  rneasurcmcut  of  llio  cluclro- 
molivu  force  of  the  rtisponsc  of  thi-  organ  to 
a  single  excitation.  J.  K.  Langloy  reports 
further  investigations  upon  tho  salivary 
glamlA  III  two  papers,  one  deuliug  with  "  The 
Physiology  of  the  Salivary  Secretion,"  the 
Other  with  "  The  Ilintology  of  the  Uucoue 
SalivaTjr  Gland»,  and  the  Behavior  of  their 
UuooiM  Constituenti."  L.  C.  Wuolbiidge, 
in  a  brief  paper  entitled  "  The  Coa^i'ilution 
Q<ic?tion,"  argues  ngainst  ceitiiin  views  of 
Dr.  Ilalliburton.  \S.  U.  White  contributes 
**  FurthiT  Observations  on  the  Histology  and 
Funirtion  of  the  Manimnlian  ^mpnthetic 
Ganglia,"  a  previoas  paper  having  been  pub- 
Hihrd  in  No.  2,  Vol.  Vlll  of  il.e  "Journal." 
An  (txUmdeil  paper  on  "  The  Innervation  of 
the  Renal  DIuod- Vessels,"  by  J.  Rose  Brad- 
ford, dcob  with  the  courses  of  the  vaso^oon- 
itriotor  and  vaso-dilaior  fibers,  with  the 
Jill  followlnjj     cxriiniion    of    the 

p|  rve  and  of  the  pi.-riphpral  end 

(.f  il'o  witli   the  roflci 
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on  "  The  Stimulation  EffecU  in  •  Polarized 
Nerve  during  and  after  (he  Flow  of  the  Pular- 
Uins  Current."  C.  S.  Sherrington  and  C.  A. 
Ballance,  in  a  paper  on  "  Formation  of  Scar- 
Tissue,"  give  the  roconl  of  their  inrcatigi. 
tion  as  to  whether  the  colorless  eorpufdca 
of  the  blood  are  the  eoarce  of  the  new  tisane  ' 
which  the  Inflamtnatory  process  produces. 

IItoiene  and  Prntic  ElEjiLTii.  By  Louia  C. 
P^cu,  M.  D.  Phiiudelphia -.  P.  Blaldfc 
ton,  Son  &  Co.  Pp.  471.  Price,  |2.fiO. 
ScBSTAxniXLT  the  whole  field  of  sanitary 
science  is  brought  within  a  moderate  com- 
pass in  this  book.  Water,  removiil  of  refuse, 
ventilation,  wai-ming,  lighting,  cUmato,  build- 
lng'«ites,  fotHj,  eiercise,  and  vlothlng,  all  re- 
ceive due  attention  from  the  hygienic  aide. 
\  chapter  on  the  prcvcotiou  of  coiomunico- 
bic  diseases  has  been  included,  also  one  on 
vital  statistics.  Tiie  book  is  intended  for 
both  the  physician  and  the  layman.  Its 
language  is  simple  enough,  »>  that  no  tcob- 
aical  knowledge  is  needed  to  understand  it, 
though  there  arc  some  tests  and  Ciilutilations 
included  which  the  average  lannan  will  not 
make  use  of  for  himself.  Numerous  exam- 
ples and  illustrations  arc  introduced  in  order 
to  assist  the  physician  in  his  public  health 
work.  The  author  deems  the  chapter  on  the 
removal  of  refuse  rather  long  in  proportion 
to  the  liook,  but  gives  as  his  reason  for 
Roing  so  much  into  detail  that  appareiitly 
tritial  defects  In  house-drainage,  which  are 
liable  to  bo  overlooked  without  thonaugh 
knowledge,  are  often  the  eau.^e  of  the  most 
severe  outbreaks  of  disease.  The  volume  is 
Icttcreil  on  the  back,  "  Practical  Hygiene, 
Parkes,"  but  the  intending  buyer  should  not 
ctjiifusc  the  book  with  the  "  Manual  of  Prao- 
tioal  Hygiene"  by  the  late  E.  A.  Porkcs. 

A  FinsT  Book  is  AucBrcAN  Histort.  By 
EnwAno  EooLGsroN.  Illustrated.  New 
York:  D.  .\ppleton  &  Co.  Pp.  203. 
Price,  70  centR. 

Thr  story  of  America  is  told  by  Mr. 
Rgglcston  in  this  book  in  a  simple  and  vivid 
style.  The  requirements  Ihnt  he  has  bad  in 
view  while  propurin!r  il  arc  that  an  clement^ 
■  'k  must,  for  thou?  whose  school-life  will 
>rt,  gire  the  leading  facts  of  the  whole 
'  be  studied,  and  must  not  force  upon 
nho  are  to  follow  it  with  an  advanced 
woi-k  matttrn  which  will  have  to  be  restodled 
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l»tf>r.  FurthAnn«jre,  a  beginners'  Ixwk  ooplit, 
IwT-  r<clw», tobc  inteTBiJinp.   "The 

01.1. i  i^jot  the  preeeat  booK,"  «ys 

the  author,  "  ia  that  it  aims  to  teach  chil- 
dren the  history  of  the  country  b*  making 
them  acquainted  with  some  of  the  most 
Uhwtrio«»  actors  tn  it.  A  child  is  interested, 
abore  all,  in  peruana.  Biography  \i  for  him 
Ihe  nauiral  door  into  bi-itory,  The  order  of 
events  tti  a  nacion'g  life  is  somewhat  at>oTe 
the  reach  of  younger  pitpils,  but  ttie  course 
of  a  human  life  and  the  personal  achicve- 
nicats  of  on  individual  are  intelligible  and 
delightfuL"  Dy  this  means,  also,  the  young 
American  gets  dij^iinct  pictures  of  the  careers 
of  the  great  men  uf  his  country.  It  ia  cosy, 
morrorer,  in  a  UiKtory  of  the  biographical 
type,  to  adopt  the  modem  style  of  describing 
the  life  of  ttie  people  in  former  times,  ns 
well  as  the  progress  of  poblic  events.  The 
author  is  convinced  that  the  lamented  lack 
of  moral  teocliing  in  our  cchoota  can  be 
largely  supplied  by  the  inspiring  examplca 
found  in  the  careers  of  our  gK-at  men.  The 
author  has  arailcd  biniK-lf  abundantly  of  the 
aid  of  pictures  in  giving  the  pupil  a  virid 
conception  of  the  narratiTc.  No  prccl'c 
mode  of  studying  the  book  is  prescribed,  but 
brief  flug^iions  for  a  topical  rcdtAtion  are 
appended  toeai^h  lesson.  The  book  is  well 
adapted  to  be  aaed  as  a  doss  reader,  and 
several  Khool  saperintcndonta  have  ulrcady 
declared  their  intention  of  employing  it  in 
this  way,  The  pictures  are  numerous  and 
bc«r  the  signatures  of  some  of  the  mostpjni- 
nent  ilhuirators  in  Auwricsu  The  ntipa  arc 
bird's-eye  views,  and  one,  desi(;ncd  to  show 
llto  territorial  growth  of  the  Uidted  States, 
ha*  the  suoocssivo  additioitfl  of  territory 
printed  on  succcssivo  pa^ns,  the  Monk  pnrts 
of  wliich  are  to  be  cut  o>ii. 

OuncmrKT:  GRtntAi.,  Mwitpai^  «sn  Pn*R- 

'•  !.     Bv  .TfiHN'  '  "  "    '. , 

li  c'lliiion.    i  I 

L,.  ;,,■.,....  iVx      Pp.7...       ,.,....,......,. 

Tms  siibstoiitlal  volume  b  adapted  to  he 
|to  lif^-long  companion  of  Uk-  •( 

L^phyaidan — a  manual  of  ln«ti 
stodntt  days  and  a  work  r>f  r'^f-r.  n      in  iijp 
hiuine«  or  professional  |v  v  Thr  ru 

th<ir  expressly  ilisi-laim* 
any  8a  di  varieUi's  of  the  :-' 
a)u)  pharmaoeutiasl  chemiatiy,  aaA  itfcs  these 


teniiB  only  to  htdleate  that  he  Bli 
principles  of  chemistry  by  those  facta  of  ep» 
eiol  interest  to  the  followers  of  medklBa 
and  pharmacy.  "  Frora  other  chemical  tett- 
booka,"  ho  states  in  the  preface,  "  ii  diffiera 
in  throe  particulars:  first,  in  the  cxcluaioa 
of  matter  relating  to  compounds  which  et 
present  are  only  of  interest  to  the  •draUflo 
chemist ;  secondly,  In  containing  more  or  lata 
of  the  chemistry  of  every  substance  reoognlted 
officially  or  In  general  practice  aa  a  remedial 
agent ;  thirdly,  to  the  paragraphs  keln^  to 
CASt  that  the  volume  may  be  used  as  a  gufale 
In  studying  the  tcience  experimentally.  The 
order  of  subjects  i*  tlint  which,  in  the  au> 
thor's  opinion,  beiit  meets  Ihe  re<)Qir<tBaita 
of  medical  and  pharmaceutical  atudcnta  la 
Greet  Britain,  Ireland,  America,  India,  urf 
the  English  colonies."  A  few  IradinK  pro^ 
erties  of  the  elements  are  first  given,  Kme 
of  the  fundamental  principles  of  the  edssoa 
ore  next  stated,  and  then  the  propcrtlea 
relations  of  the  elements  and  lite  ooid 
radicals  are  presented  in  detail,  ettcndoi' 
being  directed  to  those  qualities  on  wbii-H 
analysis  and  eynthcsia  depend.  The  rltota- 
letry  of  the  caibon  compoumLi  U  new  coiv 
sidcrrd.     Practical  toxicology  ■  lu- 

iBtry  of  morbid  physiological  1  '^ca 

receive  attention.  T)ie  cunrJuUing  secllons 
form  a  laboratory  giiidc  to  the  chemiool  oad 
physical  study  of  qnandtativo  analysis.  In 
the  appendix  is  a  long  table  of  testa  for  !mptt> 
rities  in  medicinal  prefMiratldns  ;  a]s»  a  abort 
one  of  the  eaiuratin^  piiwers  of  acids  end 
alkalies,  dcsipied  for  u«e  in  pi^'eHWup  vaA 
dispensing.  In  lii.4  .nrrai: 
eals,  the  author  "  has  pii'! 
rather  than  follow,  scientitio  classificatioo," 
for  the  n<n>on  that  systems  of  classlAtatleo 
give  "  undue  prominancc  to  one  set  of  nS%, 
tlona  and  undeserved  ohxctirltj  to  other*,** 
The  metric  syMem  ii  alone  uaod  in  the  ta^ 
tiona  on  quantitative  analyris  ;  In  otlier 
of  the  volume  avoirdupois  weights  asd 
rial  measiirc"  are  r. 
mologitral  mile*  »:■ 
book.  A  list  of  r\' 
tion.  Til"  pTMi'fir 
tcration 
rnrr  'ir 
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laJ'uti  Phannaoop<ei«a.  The  cliicf  new  feat- 
are  U  the  estended  section  on  orgmic  chemis* 
try.  By  means  of  the  index  of  fifty-six  pages 
ttl  the  Infomiittioa  in  this  comprcbeoai?e  vol- 
lumll  msd«  readily  ■ccca«ible;  eighly-eiglil 
<nita  (bow  the  forma  of  apparatus  needed  lor 
tbe  operations  described. 

SnutNOm :  flow  to  Oct  Strono  and  Krw 
Btkomo  By  RicHAiin  A.  rnocroR.  Lon- 
don and  Ki?w  York :  Lon^insns,  Urcen  & 
Co      Pp   1 7».     Price,  7ft  cents. 

Tnit  scope  of  this  hook  in  well  net  forth 
In  the  following  sontences  from  the  introduc- 
forjrpnj^s:  "  Men,  and  women  too,  though 
they  may  have  no  oc-caalon  to  acquire  skill 
in  athletic  excrcLte-s  have  gixjat  occasion  to 
poaa«M  sound  bodies,  unless  they  arc  pass- 
ing abaoliitely  useless  lives,  when  they  may 
do  aa  they  please  so  far  as  their  Talue  to  the 
©nniinunity  is  concerned.  ...  I  propose  in 
this  littlo  treatise  to  show  how,  by  (leToting 
a  few  hours  weekly  to  well-arringcd  exer- 
cl*(*s,  this  oml  can  be  attained.  No  viulent 
exertions  are  necessary,  no  difficult  feats 
need  be  attempted,  no  sjKcial  form  of  oxer, 
else  need  occupy  mnch  of  the  time  and  atten- 
tion." Successi'VC  chapters  are  devoted  to 
|b«  description  of  exercises,  many  without 
■ppsmtus,  the  others  with  only  simple  np- 
pUaocec,  adapted  to  the  expansion  of  the 
cheat,  and  to  tbe  development  of  the  mus- 
clee  of  the  chest,  abilomen,  toins,  arms,  and 
Icjs.  There  are  also  chapters  on  redtidnp; 
fat,  the  adapting  of  exercise  to  kdvandng 
yean  and  to  weakness,  some  "  notes  on  row- 
Ing,"  and  directions  for  learning  to  swim.  A 
oomparii^n  of  "Nature's  Waist  and  Fash- 
ion's "  is  incltideil,  to  which  a  lady  coatvib- 
utes  her  experience  in  discarding  the  corset 
and  Biluptlng  the  divided  skirt.  The  rolume 
is  illitstraicd  with  B>{uros  of  classic  statuary 
and  of  symnastic  «pparatiis. 

TniHtonv  or  inr,  RAfTBRii.  Bv  T.  MiTcn- 
Bt  A.  \I,     Now  York:    O    P. 

Pii'i  Pp.143.   Price,  7^  cciitfl. 

Et««ti>ooy  liB.s  heard  of  bacteria  ;  many 
ill,  .  ••..n-.>i,.Mti,,Mu  rif&ire  to  keep  informed 
HOC  have  nndortakcn 
•  '  u  largu  propor- 
liare  retreated 
iho 
lies 


of  the  learned  treotises  on  mlcro-organifms 
would  still  like  to  know  what  the  bacteHa 
arc  and  do,  and  how  they  are  cultivated  and 
examined ,  they  can  find  out  very  pleasantly 
by  reading  Dr.  Prudden's  simple  and  fnad- 
natini:  "Story  of  the  Bicteria."  The  au- 
thor describes  the  chief  forms  of  bacteria, 
and  several  kinds  which  are  curious  from 
their  color,  power  of  emitting  light,  etc. 
lie  then  tells  how  they  act  in  producing 
surgical  diseases,  consumption,  and  typhoid 
fever,  and  what  means  arc  taken  to  repel 
their  attacks.  He  also  seta  forth  what  If 
believed  in  regard  to  the  relutious  of  bacte- 
ria to  Asiatic  cholera,  diphtheria,  pneumonia, 
s«ar1et  fever,  etc. — diseases  in  which  the  ac- 
tion of  the  germs  is  leas  easily  demoiiBtnib1& 
He  points  out,  further,  how  impure  food,  air, 
water,  and  even  ice  may  serve  as  sources  of 
bacterial  infection ;  and  in  conclu-sion  gives 
the  layman  an  intelligent  view  of  tbe  pres- 
ent Rtanding  of  investigation  in  this  field. 
This  little  book  shows  how  perfectly  a  sci- 
entific subject  may  be  freed  from  perplexing 
technicalities,  and  may  well  serve  as  a  niodci 
of  popular  scientific  writing. 

According  to  the  Heport  of  the  Commi*. 
tionrr  u/  Fith  and  FitKtrit*  for  X8SC  (United 
States  Fish  Commission),  the  work  of  the 
year  included  exploratious  along  the  eastern 
const  of  North  Americn  from  the  Btralts  of 
tlorida  to  Newfoundland,  in  order  to  aseer- 
t-iin  the  winter  range  and  habits  of  the 
mackerel,  menhaden,  blue-fish,  and  other 
important  fo-id  fijihes  that  resort  to  the 
eastern  shores  of  the  United  States  in  tbe 
warmer  months.  Observations  of  tbe  tem- 
peratures and  densities  of  the  water  were 
made  oontinuouslv  at  all  the  stations  of  the 
rommission,  from  the  Commission's  veraela, 
and  at  many  light-houses  and  light-ships. 
The  schooner  Grampus,  intended  as  a  mod- 
el for  ofT-ihore  fishing  smack",  and  also 
eontaininjr  a  well  for  the  conveyance  of  live 
R'lu'B,  wns  cfimploted  and  added  to  the  fleet 
of  the  Commission  in  this  year.  The  dis- 
tribution of  the  eggs  and  fry  of  food  fishes 
was  continued.  The  papers  appended  to 
the  report  oom|)ri8e  a  comprehensive  account 
of  "The  Sea  Fisheries  of  Eastcm  North 
America,"  by  the  late  commissioner,  Spen- 
cer F.  Bnird ;  "  K  Review  of  the  Flounders 
tod   Soles  of    America  and    Europe,"  by 
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David  Starr  Jonlnu  and  Dariil  Kop  Go8B  ; 
a  review  of  the  Sciirnuia,  b/  Pro/.  Jordan 
and  Carl  li.  Gigenmana ;  a  paper  on  inter- 
nal parufiitiid  of  tislics,  hj  Edwin  Linton  ;  and 
a  report  on  JJeduta^  by  J.  Walter  Fewkes, 
all  bat  the  fir^t  of  these  being  illustrated. 
A  loi^o  niiQibcT  of  reports  from  ibe  Tc&acU 
and  alalioDj  of  the  Commisaion  are  printed, 
and  tbo  iollowiug  i>aper8  from  foreign  stiurMS 
an!  includixl  in  the  volunie:  "Oo  the  Fish- 
cultural  Gstablisbmenta  of  Central  Europe," 
by  E.  Uettooi  and  D.  Vinciguerm ;  "  Cliemi- 
0*1  Composition  of  Food  Products,"  by  P. 
Koatjtachcif ;  "Cases  of  Puisoning  caused 
Xij  Spoiled  CodGsb,"  b;  Dr.  E.  Mauriac,  and 
"  Kote«  on  the  Norwegian  Fisheries  of  1885," 
by  A.  N.  Kiacr.  There  Is  abo  a  list  of  sta- 
Uona  at  which  dredginga  have  been  mode  in 
the  Atlantic  and  Arctic  Oceana  from  1867 
tu  1887,  by  Sanderson  Smith.  The  liat  la 
accompanied  by  fire  charts. 

A  tnutalation  of  asoriea  of  essays  by  the 
fiaroncM  MarruftoUz  -  Buelcnt,  setting  forth 
Frocbul's  eUuculioiiat  evHtcui,  has  bvcn  pub- 
lished under  the  title  'Jhr  Child  und  Child- 
Natur*  (Bardcen,  (l.Mi),  It  dc»crlbt'a  the 
nature  of  the  child,  his  ueedf-,  unil  tLcelTvcta 
of  training  upon  him.  An  ncvuiuit  of  Froe^ 
bd's  method  ia  given,  and  thii«  is  followed 
by  Boroo  of  the  cxcrdBes  and  transitions  of 
the  songs  which  bo  devised  for  teachtni;  the 
child's  rL'lations  to  nature,  tn  mnukiuii,  and 
to  Ood.  A  bibliography  of  Fmvbel  is  ap- 
pended, and  an  index  ha»  been  added  to  the 
American  edition. 

Dr.  R,  pon  Krafft-Eftinrfii  Fj-jKrimnUnl 
Slwlyw  Uiif  Domain  of  II  '<  been 

tian'siatcd  Into  En^llnh  b\  >  >   Chad- 

dock,  U.  D.  (Putnam,  tl-2A)-  It  is  an  av- 
OAimt  uf  a  ca«c  which  ha*  pxcited  much 
!otere«t  in  Oriitz.  and  comprises  the  prellmi- 
oory  history  of  the  puiicnt,  a  record  of  the 
wurBO  of  her  hystero-epiIi>]}t!c  attacks,  and 
a  transcript  from  Prof.  Eraffi'*  daily  note- 
book of  hypnotic  c»periment»  »)><)n  her. 

Kvolvtion  of  tht  Etrctric  Inranriftmit 
Lamp,  by  F.  L.  Piypt  (H.  Cook,  Elizabeth, 
y.  J.),  1*  a  ijollcction  of  extracts  fiom  n-c- 
nriht  of  courts  and  of  the  Pntt'nt' Office, 
oowspapor  files,  and  transactions  of  noirn- 
Ufic  stiiJi'iii'H  biutiiii?  tipdn  the  (]uc«ill(iu 
wli  itnd  Man  di>a«rTO 

thi, v..  ii;;  of  <i  curhonized 

fflament  of  <>.  :lal  tn  the  Inom- 


deacent  lamp.    The  book  ia  UlttaUmtcd  \ 
cut}  of  appuratuB. 

A  beginner's  text-book  of  Iron  OMd  t 
.Vanufatturt  ha:i  liccn  prepared  by  ArOmr 
H.  Hionu  (Uacmilion,  (1  \  designed  to  gire 
a  knowledge  of  the  principles  vodcrlyiog 
the  processes  of  this  industry.  Ia  tbe  eu\j 
chapter*  ibe  substances  used  or  produoed  in 
smelting  are  defined,  the  ores  of  iron  an:  de- 
scribed, and  the  cbcmlstrT  of  the  subjoTt  Is 
explained.     Then  folhin  •:"  of  lliv 

usual  methods  of  citraei  !ii^  t!i(> 

metal,  and  of  the  furnaces,   i 
rolls  employed   in  these  opn 
casting,   tinning,  and  paWanlcing    i 
described.    The  processes  in  the  pixi — :.  ,_, 
tempering,  and  testing  of  (tteel  are  set  forth 
in  like  manner.    Questions  arti  appcaded  ts 
each  chapter  for  the  nse  of  students. 

No.  86  of  Van  Nostraud'tt  :- 
is  on  AltcmaU-Current  Mnclti 
prides  a  paper  read  by  Gi'hfri  U.iyp  be 
the  Institution  of  Cinl  Engineers,  Lon<) 
with  the  diacu£siun  upon  it.  Of  tbo  i 
ratus  which  may  be  pro|ierly  iooliidtd  i 
his  title,  the  author  dcab  ospeciaUy  wtlh 
alternators,  tranifomicrs,  and  motors.  Tfae 
volume  is  illustrated  with  forty-throe  difr- 
gnuns. 

Since  the  first  edition  of  tb«  Manmil  of 
A»»aiftng  Oold,  Silvrr,  Copfir,  aad  Lead 
Oret,  prepared  by  Walter  Lei  Brtmn  (E.  IL 
Sargent  &  Co,,  lU.fiO),  was  notiocd  in  thU 
magszine,  the  book  has  N'^^n  iucn^kcd  from 
818  to  487  pogce.  Other  chanpos  as  given 
by  the  author  arf,  "  the  stating  of  all  Hinrrrca 
in  aasay  tonn,  gmmmy",  and  gi  '■■4 

charges   In    the   sporilicalion    i  i-dl 

notes  on  the  colors  and  oppoaraocea  of  the 
Kcoilficrs  (witii  a  oolorcd  plate)  and  cupda 
after  work;  the  expansion  of  the  crucSbl* 
process  from  nim  to  almost  nintt]/  pagM^ 
more  complete  articles  on  tbo  uaay  of  gold 
and  silver  bullioii,  and  the  volumetrle  analy- 
sis  of  mpier  ores ;  ami,  (innKv,  the  UaiwBet 
of  the  bout,  ii  T1i«  prwaoi 

(third)  edi till u  .  .ngod  fraoa  Ifas 

second. 

Tb«  little  book  hj  the  Ulo  VUrJ 
hnt,  embodying  a  y%ii» /or  AtrimtUiima  iLt 
Any/uA  com/   Amrritmt    Mo^rg,    b 
tished  tn  1800,  has  been  r«l«(Mn<  \i.   ...- 
of  an  cspoctud  rtvifsl  of  latenaat  In  Iks 
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.  iabj«Ot  (lAn^am,  75  ccnis).  The  aiitlior 
name*,  b^  Irilling  adrantages  of  an  interna- 
Uooal  coinage,  the  ronvenlencc  of  travelcrg, 
focilit;  in  die  ciclmnge  and  lraDsmi£sioD  of 
ouin,  itad  in  the  compariaon  of  raoaetarj 
ttAtiitics.  What  be  doemii  tho  one  gre«t 
kdTkntAge  of  such  a  moocjr  would  constst  in 
DiAluni;  identical  the  monotnr;  language  of 
the  lra<]e  I'irculors  of  different  nations.  lie 
bclicrcd  thnt  aa  intcrofltional  c-oinage  should 
b«  foandcd  on  a  singto  standard,  havo  a  high 
yoUuttH,  have  decimal  divisions,  and  do  no 
vtolenoe  U>  Daiionat  jealousies.  Several  inlcr- 
uatlnnal  unit  coins  bave  b<;en  proposed — a 
tvfcnly-flTc-fmnc  piece,  the  English  sover- 
eign, a  piece  weighing  tengrummps,  and  a  ten- 
franc  piece — but  Mr.  Ba^uhot  poiuta  out  ot>- 
Jrrtlotw  to  tliem  alL  The  Bchcmc  which  the 
•ullior  propogcs  \s  to  imito  the  two  great 
Anglo-Saioo  nations  upon  a  system  of  ooios, 
liy  clianging  Ihe  sovereign  fnim  960  to  1,CKX) 
fartbrng?,  or  £1  0».  lOdL,  which  is  almost 
identical  witb  tbc  Ajncricon  half-eagle.  He 
ilicvos  that  German}'  and  the  Latin  Union 
Would  in  time  odupt  the  Ajiglv-Anioricon 
fiioni'V. 

In  bl»  etfaj-  on  /nvofunfari/  IJ/eneit,  read 
before  the  American  Economic  As.iociation, 
id  now  puhli«hed  as  •  book  (Lippineott, 
),  Ihe  author,  Mr,  //m^o  Bil</ram,  searcbe!) 
for  tbc  cause  of  Lick  of  employment.  Qe 
flnt  examine*  the  relation  of  capital  and 
interest  (o  labor,  and  obtains  Ibe  inference 
tli&t  "  a  cinsc  rcliiUon  exists  between  tlio 
eooooinla  aiuiic  of  Inroluntary  idleness  and 
tlic  law  of  interest."  The  author  states  that 
ther«  is  t,  iondeaoy  for  the  indu.strial  doss 
to  drift  into  biinkniptcy,  and  for  money  to 
■ccuniuiate  in  the  hands  of  the  financial 
cIms,  thus  depriving  the  channels  of  com- 
Bierae  of  the  needed  medium  of  exchange, 
and  cnii<iing  stagnation  of  business  and 
dearth  of  omploymenL  Tho  law  of  interest 
H^^  then  cvatrcd  by  an  analysis  of  the  mone> 
P'Wjr  circulation  between  the  debtors  and 
crtdiions.  From  this  analysis  is  drawn  the 
iciferenoc  that  "  an  expansion  of  the  volume 
of  money,  by  extending  the  Usoo  of  credit- 
money,  will  prevent  buainicas  stagnation  and 
iiivoluutary  idleness." 

n*  IVachtr^*  Maftual  of  Otoffraphy,  by 
Jac^pxt  If.  Redxiay  (Ilcath,  KS  cents),  con< 
«U>aaf  niggeationa  to  teachers  on  out^jf- 


door  lessons  for  young  pupils',  the  uw  of 
pictures  and  models,  recitation,  map-making, 
geodesy,  hydrography,  meteorology,  history 
in  geography,  and  boundary  lines.  Simple 
ideas  of  form,  size,  color,  and  locality  are 
suggested  to  bo  presented  to  ili"?  youngest 
children  in  preliminary  oinl  work.  Tlie  tend- 
ency of  the  book  throughout  is  to  lead  tlio 
teai!hcr  to  give  pupils  a  practical,  compre- 
hensible knowledge  of  tbc  earth's  surfaoe, 
to  correct  popular  errors,  and  to  escape  from 
traditional  ruts.  A  list  of  books  for  geo- 
graphical reading  is  appended. 

A  series  of  Topicn  in  Oroyrttphy,  pre- 
pared by  W.  F.  Nichols,  for  the  use  of  bis 
own  schools,  has  now  been  published  (Heath, 
nS  cents).  The  author  states  that  his  aim 
has  been  to  make  the.  study  of  geography 
more  valuable,  while  shortening  (he  time 
usually  spent  upon  It.  To  this  end  he  shows 
what  to  teach  and  what  to  omit,  giving  flmt 
a  brief  outline  for  n  study  of  any  continent 
based  upon  slope,  and  furnishing  topics,  to 
be  taken  up  after  this,  which  cover  all  that 
it  is  desirable  to  learn.  Other  features  of 
his  treatment  arc  the  sparing  use  of  statin- 
tic.*,  the  combination  of  language  with  geog- 
raphy, and  the  making  prominent  of  natu- 
ral objects  and  wonders,  which  are  always 
intcre.iting  to  pupils.  The  course  of  study  is 
graded.  By  permission.  Prof.  Redway'a  list  of 
books  for  geographical  reading  is  Included. 

Tht  Nvmern  iMnon  Book,  by  Philip  G. 
Hubert,  Jr.  (Putnam,  T5  oent?),  is  deigned 
as  a  guide  for  mothers  in  teaching  young 
children.  It  comprises  fifty  lessons,  each 
conveying  Rimpio  and  progrcsslre  Inntruo- 
tion  in  reading,  writing,  aritbmctio,  drawing, 
and  singing.  It  contains  one  hundred  illu.s- 
trations  in  outline  and  sixteen  songs  set  to 
music.  The  page  is  Inrgc,  the  margins  gen- 
erous, and  the  general  appearance  of  the 
book  ia  attractire. 

The  life  and  labors  of  Vifiu  Beriny,  the 
DixMvtrer  of  Brrituf  Strait,  have  been  re- 
coniod  in  Danish  by  Prter  LaurvUen,  and 
an  English  translation  by  Pmf.  Miiu  B, 
Otmn  is  now  published  fOrlggs,  11.20). 
Bering  was  a  Done,  who  took  to  the  sea  in 
early  life,  and  at  tbc  »(^  of  twcnty-two 
joined  a  Russian  fleet  as  a  mib-b'etitcnant. 
This  was  during  tho  period  of  Ruaiia'a  rapid 
aiivnncoment  under  Peter  tho  Gmat.  In 
\12i  [k'liiig,  then  a  captain,  was  appointed 
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chief  of  ta  expedition  to  determiDe  •hctbcr 
Abib  aod  America  were  connected  hj  I«n(I. 
The  expedition  went  overlatul  tlirougli  Sibe- 
ria to  Kamcbatka,  wliera  abipt  were  built 
and  the  explorations  begun.  Bering  roac-bud 
the  strait  that  bearti  lUs  namis,  and  tbua 
proTcd  tbat  As.\m  and  America  were  «cpa- 
raled  hj  water.  Soon  after  hla  return  bo 
proposed  a  seooad  ex-pviiiiion  to  chart  the 
twrth western  coast  of  America,  then  an  un- 
IrnowQ  land,  and  the  northern  coast  of  fiibo 
ria.  This  should  leoii  to  ib><  cstablidbmcnt 
of  trade  with  tbe  American  colonies,  and 
alio  make  known  a  way  hy  water  from  Rus- 
ria  around  to  Japan.  Bering  reached  tbe 
eoa«t  of  Alaska  in  1741,  and  died  on  the 
vay  back.  For  a  long  time  jealousy  dii- 
ercdited  bis  results,  and  tbe  chief  object  of 
the  present  Toliime  is  to  establiab  the  value 
of  his  discoTcricii.  Tbo  book  also  tells  tbe 
story  of  tbe  obstacle:)  which  he  orcrcame  in 
bis  expeditious.  It  is  accompanied  hj  two 
folded  naps,  and  has  an  introduction  \ij 
Lieutenant  Frederick  Schwatko. 

Tbu  literature  of  c^clin^  bos  been  in- 
creased by  a  book  bearing  the  title  Cgdiny 
Art,  Bntrffit,  and  Lommotion,  written  by  /i'«J^ 
trl  P.  8colt  (J.  D.  Lippinwtt  Company,  $2). 
It  is  largely  devoted  to  eipbuiing  the  me- 
ohanleal  principlM  inrolred  in  the  action  of 
the  cranks,  wheels,  springs,  bearingc,  gears, 
eta  It  incliidiis  alto  brief  discussions  of 
the  injuries  charged  against  i-ycVrnKi  the  bi- 
cycle for  ladies,  English  and  American  work- 
maasbip  in  cycles,  aluminum  in  cycle  oon- 
atlUCiiOD,  and  tlie  application  of  steam  and 
elvctridty  to  cyolos-  A  second  part  of  the 
Tolmns  oomprisM  cTiracta  from  the  patent 
■podfioations  of  a  lar)^  number  of  velnci- 
pndea,  cycles,  and  nondi-scripi  Tohiclcs,  with 
tbe  InTonturs'  drawings  of  the  raacbtnc*  and 
riders,  and  humorous  comments  by  tbe  au- 
thor. Many  of  tliese  maohinM  are  satonislw 
init  oontrirnnces,  and  |jcrba[i«  none  inare  • 
tluui  the  flTin;;-machinr,  pntmtcd  March  u 
188B,  which  is  introduced  at  the  and. 
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POPULAR  MISCELLANY. 

The  iBtriran  FerMtry  issaelaUoa. — 

The  American  Foreetrj  Congress  at  ita  eighth 
onnuAl  nic«tinir,  bfid  mPliiladclphiaiQOcto- 
li  J  it»  name  t««  A«sacio.tioii.    Tbe 

'  opened  with  an  address  by  tbe 
tluu.  Cjii  Stiburz,  in  wliJch  he  namitcd  the 
iliiGculiic!>  b«  eticuuDtorvd  from  tbe  opposi- 
tion of  ConKreesnivn  when,  as  Secretary  of 
the  Intciior,  he  endeavored  to  protect  the 
foreats  on  the  public  hndn  o^intit  timber 
tbievos.  )lr.  D.  K.  Fcmow  spoke  on  "  Meth- 
ods of  Forestry  Reform,"  and  particularly  of 
[«hat  lay  within  the  competency  of  the  Got. 
amcat.  Rosolutions  nflcrcd  by  Mr.  Fernoir, 
tbe  iritbdrswa]  of  all  pablic 
I  from  sale  tilt  a  permanent  sys- 
I'         r  ;  ■  ■       1  :  management  can  be 

i.  .  e.    Mr,  L.  Tbompftoa, 


a  lumbcnnim,  nrgned  that  it  would  be  ooo- 
trary  to  our  national  u«ag«  and  the  spirit  of 
our  institutions  to  extend  the  sphere  of  Got- 
crnmeot  control  over  iutere.4ts  that  have  been 
hitherto  succvsgfully  aianagod  by  private  en- 
tcr|)ri3c;  that  the  forests  would  be  belter 
protected  by  selling  the  land  to  citizeos  than 
by  putting  them  under  the  management  of 
office-seekers  and  politicians.  Colonel  Ed- 
gar T.  Ensign  held  that  where  large  wator- 
sheds  are  involved,  and  the  streams  arc  to  be 
used  for  irrigaiioD,  only  national  control  oan 
be  made  cthcient  and  adequate;  that  it  b 
not  enough  even  to  leave  the  matter  to  indi- 
vidual States.  Mr.  Hiobord  J.  Uintoo  point- 
ed out  tbe  impoasibllity  of  adequate  sapcr- 
vlaion  by  owners  or  indiridual  States  of  riv- 
ers like  those  that  have  their  sources  in  our 
Western  mountain  forests.  Mr.  Femow's 
resolutions  were  adopted.  A  resolution  in 
favor  of  removing  tbe  duty  on  lumber  was 
not  entertained,  for  fear  of  drawing  the  Aiao- 
ciaiion  into  political  controversies. 

Lake  Ridges  of  Ohio.— In  tbe  American 
Association  paper  of  the  Rev.  G.  Frederick 
Wright  on  "Tlio  Relation  of  Lake  Ridges  hi 
New  York,  Ohio,  and  Ontario,"  the  ridges  in 
Ohio  were  described  as  being  four  in  num- 
ber, and  standing  at  elevations  above  tbe 
sea  of  775,  720,  C90,  and  650  feet  They 
consist  of  sand  and  gravel  piled  up  to  tba 
height  of  from  fire  to  twenty-five  feci,  and 
approximately  parallel  with  Lakes  Erie  and 
Ontario,  and  are  evidently  old  short)  lines 
of  the  lakp.4.  The  problem  of  how  the  water 
could  hnve  been  kept  up  tothe»e  several  lercla 
secma  to  have  been  solved  with  considerable 
probability  by  recent  glaciol  investigations. 
Attention  was  called  to  the  fact  that  tbe  Ir- 
regularities of  the  southern  boundary  of  the 
glacial  re^on  arc  such  that  if  the  retreat  of 
the  ice  front  was  with  equal  rapidity  all  along 
its  course  it  would  have  wholly  withdrawn 
from  Lake  Eric  and  western  Lake  Ontario 
some  time  I>efore  the  ice-dama  across  the  Mo- 
hawk and  the  St.  Lawrence  had  be«n  melted 
away.  An  inspection  of  the  map  shows  that 
two  of  the  most  important  of  these  outlcta 
would  be,  (1)  that  through  Seneca  Lake  into 
the  Chemung  River  in  New  Yorii,  and  so  bito 
the  Susquehanna,  and  (3)  that  through  tbe 
Wabash  at  Fort  Wayne,  Ind.  The  hcighta 
correspond  pretty  well  with  that  of  the  o^ 
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p«r  anii  ihirj  ridf^a  in  Ohio,  the  upper  ridge 
twing  pnitia'ily  connected  with  tlio  Chemnng 
lUvcromlfi.  »nil  thp  ihinl  wiili  the  Wabash 
outlet. 

FnTorltlnn  at  Trinity  Ilo»*f ,— Prof.  Tyn- 

(UU  published  n  (till  account,  in  the  "Fort- 
■tghtly  Rcriuw  "  some  months  ago,  of  the 
tivnaaction&  that  icd  bim,  in  1S88,  to  resign 
hii  position  as  scieatiGc  adn^er  to  tho  Trin- 
ity FIoiiso.  Tho  case,  according  to  lib  shov- 
ing, waa  one  of  the  pcPBistont  exercise  of  per- 
flonai  ond  political  favoritism  by  ihc  Board 
of  Trade  in  the  eiperimenls  for  dctennining 
what  were  the  best  lights  for  Hghtliou«c 
pQrpo«c«.  In  the  competition  between  tho 
qiuulrifonn  gus-l!ght  of  Mr.  Wighoui,  a  Scotch 
Irishman,  who  had  thH  misforttinc  to  bt>  in 
trade,  and  the  eight-wiclc  oil-lamp  of  Mr. 
DooglaM,  whose  brother  was  connected  with 
Trinity  House,  the  <*oridition»  were  nrrangcd 
90  oi)  to  be  more  faTorablf  to  the  liitler.  The 
cicetric  li^bt  «ra«  then  introduced  into  the 
oompetitians,  and  the  propo!<ition  gradually 
auurocd  a  form  indicating  a  dittposition  to 
crowd  Mr.  \Vicltliain  out;  so  lliat  Prof.  T>-n- 
doll  come  to  the  eoncluRion  that  "if  the 
trMtm«nt  of  the  gas  invention  and  its  opti- 
cal adjuncts  could  be  regarded  as  a  fair  sam- 
ple of  the  treatment  of  Ireland  by  Enpluud, 
it  would  be  the  bounden  duty  of  every  Irish- 
man to  Vcome  a  IIorae-Ruler."  The  evi- 
dences of  pnrtinlity  bccominR  more  and  more 
prominent  in  the  ndion  of  the  bonrd  and 
its  committee,  Prof.  Tyndall  felt  constrained 
to  resign.  Two  months  afterwnnl  thr  com- 
mitteo  went  to  pieces.  Prof,  Tynd.ill  ob- 
sorvog  that  pome  of  the  porties  throughout 
the  transactions  seemed  to  think  that  Ire- 
land, and  not  the  ships  of  all  nations  sniling 
lo  il»  cooMtR,  was  tlic  chief  beneficiary  from 
Ibe  Ughtbottsw. 

lii(rrr<tln|:F«<Kll»of  Br1ll«b  PTortb  .Imrr- 

lea. — Tlic  CrctnceOUS  fossil  pinnls  of  Purt 
McNeill,  Vancouver  Island,  as  dc*cribcii  t>y 
Sir  William  and(!.  H.  Da<r«on,  consist  ctiietly 
of  dientyledonous  leaves,  with  a  few  fruit*. 
Largo  slabs  bare  been  prxicnred,  Boni«  with 
porfcot  sp^dmcns  of  (he  k>are«,  Tlicre 
ore  no  ferns  or  eycads  In  the  collection,  and 
oonlf«ni  are  nre.  Amont;  llir  htler  are  two 
•P'-  " 


leaves  ore  very  numerous,  and  beloqg 
number  of  genera,  with  at  VaM  twrnty  spa- 
des, giving  evidence  of  a  Very  rich  and  \AAei 
forest  flora  of  warm  temperate  aspect,  Sir 
Williani  Dawson  has  made  an  inl«r«etli^ 
study  of  the  Balitnu*  fiama-i  of  tii»  nciiitu- 
ccneof  Rivit^ru  Iteauilctte,  a  sptde»  whidils 
stlU  living  in  somewhat  deep  water  on  th«  Ca- 
nadian coasts.  Tb>  'I- 
cration  were  found  f  uX 
at  which  the  ''  .Uy  oik 
Berved,and  SI'  remark- 
able perfection  tind  Itin  lar^e  masses  whirh 
they  form.  The  original  ailaclimcnis  of  tlir 
animals,  so  far  as  ob«crred,  were  on  pcbblo* 
on  the  surface  of  the  clay,  and,  as  Ibctn 
afforded  spooo  for  only  one  or  two  Indi- 
viduals, the  young  were  ohll^ntj  to  attadi 
themselves  to  the  old  in  successive  genera- 
tions. Most  grotc  li  IS 
formed,  which  still  i  a. 
tiims  of  pccniliar  v  !( 
Ifi/a  arainria  and  .V  !- 
em  MO.  and  in  the  PUistooci!' 
same  author  to  remark  upon  i: 
feature  of  "  tho  c<)mpftnion»hip  of  thMe  al- 
lied species  in  the  Xorth  ..Atlantic  thmuf^ovt 
the  PIcLsioccne  and  modem  periods,  and  their 
range  iif  varietal  forms  applicable  to  MCh, 
BCconiing  lo  the  nmditioiis  to  which  tlwy, 
have  been  exposed,  along  with  their  oontin- 
ued  specific  distinctness,  and  Oic  preference 
of  each  for  certain  kinds  of  environment; 
to  that  in  some  plnoc"  one  nn'l  in  olhem  tha 
other  predominates,  whl'  ire  pre> 
dominance,  as  well  as  tin  ■-.  of  at*^ 
tain  varietal  forms,  might  no  doabt  bo  r^ 
versed  by  cboogc  of  diiuate  ur  di-ntli 
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Tb«  CrctaMOU  iBlanri  va.  —  in 
OOUrM  of  two  yoard'  ntudy  of  the  nort 
Bad  eastern  i«rmliv  lie  Trua  Oi» 

UoeoiM  deposit*.  1'  t  T.  HtU  Ih 

fo'inil  that  tl:  of  ttelK 

riiri^ionx   of    i'  -ulei  OQ 

tl)>'  nnrlli  by  nn  older  cinttui'ntal  ^horr  tar, 
the  present  remnant  of  which  cxtonds  from 
tliM  Ouachita  Riv<rr,  near  Malrcm  and  Knt 
8priti;;«,  Arksnitao,  alriuwit  dur  «<  ■•'  it.i.....^\. 
Indian  Territory  into  the  Paiil 
OS.  Tho  whole  Cref.flccou*  hii!  tt,  in' ■uj- 
l&E   the  upper  and  lovrcr   apt^ian*,  caa  b« 

ia 


imcnts  two  great  chalk  formations. 
During  the  sccont]  eubsidence,  wbicb  was 
the  il<<cpL'Bt  in  nit  Mc&ozuic  timed,  the  Atlantic 
Ocean  eitcndeJ  continuously  !com  lintinli 
America  southward  aiountl  the  Ap[jalucLian 
conlitient.  Prof.  Dill  lius  bvgun  tlic  publi- 
itiOD  of  a  tfcrica  o(  illtistratiotiB  uf  tliu  pnlc 
logy  of  tbc  Cretaceous  fommtiuns  of 
Tfias,  in  which  pictures  and  outliura  of 
<ih«r5CtiTi»lic  fnssils  urc  gi»eu,  with  letter- 
press dr-fcriptionfl.  The  ttrgt  number  thus 
represents  /VW^-n  (IV<i/)  Roaneri  Pfiero- 
erra  SAuni<ir>fi,  and  Crioctrast  (Acai/hcfroi) 
Texanvt — all  nt-w  »pceies,  of  tlie  Comanche 
tetiee,  or  Low«r  Cretaceous. 

In  Orthodox  Compliment  t«  Danrln, — 

The  first  number  of  the  "Cumberland  Pres- 
byterian Review"  (Nashville,  Tenu.,  Janu- 
ary, 1880)  cuntiiins  a  broad  and  enlightened 
arljele  ou  "  Charles  Darwin,"  by  Prof.  J.  I. 
D.  ninda.  The  author,  whom  the  company  in 
which  he  appears  attests  to  be  orthodox, 
looha  at  Darwiii'fl  doctriacd  on  their  cncrits, 
without  rrgnrding  their  seeming  bearing  on 
qucstiooj  that  are  equally  liable  to  be  mi«- 
undcmtood  with  those  with  which  the  theory 
of  evolatiun  deals.  "When  a  man  wius 
difUiictina  in  this  world,"  he  begins,  "  it  ia 
cuslomaiy  to  condemn  him  outright  if  hia 
teaching  happen  to  be  in  conflict  with  the 
citusetiiiMs  of  mankind.  This  is  natural,  but 
at  the  i>ame  time  very  unwise ;  since  it  hna 
Uius  often  happened  that  theorieH  have  been 
placed  nnder  thft  boa  which  have  afterward 
been  proved  tru«».  ...  If  Dai-wiu  found  the 
correct  expluntition  of  the  phenomena  of  the 
or^'siiie  world,  his  theory  will  stand  the  ial 
of  inTe!iU,3»iloii  »ud  logic ;  if  not,  it  must 
I''  '  i)tbvrihcorie»  which  have 

*  .:id  have  yielded  to  bettor 

oac:j ;  ehc  uiuai  be  conicitt  to  leave  the  decis- 
ion to  the  •cJobliit  and  the  philosopher,  and 
we  cau  cvrtaiinly  have  no  reason  to  reject 
their  final  concluriion.  .  .  .  The  Chriatiuu, 
of  all  men,  should  hare  the  greatest  confi- 
dence and  repose  of  mind  in  the  face  of  the 
iiivcnigationa  of  the  present  day:  for,  if  hh 
lli^ion  bo  true,  its  foundavions  can  not  be 
ikcn ;  and,  if  it  be  false,  he  has  nothing 
loac"  Of  Darwin's  theory,  undnubt- 
lU  first  tcnd<>n<7  "  is  toward  infldclity 
•'■  ince  the  world   has 

>tK    >  ,  and  bits  found  that 


it  ia  simply  an  attempted  explanation  of  the 
ordinary  course  of  nature,  to  be  placed  side 
by  side  with  Newton's*  law  of  gravitatiiin, 
Copcmicus's  theory  of  the  solar  system,  iho 
nebular  hypothesis,  and  the  geolugical  eras 
of  iudeQnlic  time,  it  has  coa:^cd  to  be  athe- 
istic, uud  is  likely  soon  to  become  itself  oue 
of  the  arguments  of  naturol  thcologiiins." 
Of  Darwin's  agnosticism,  "  bis  religions 
views  and  tlio  changes  through  which  they 
passed  were  but  the  niitui-al  outcoiue  of  the 
course  of  his  investigations  and  etudins.  lie 
was  a  pioneer,  and  could  not  sec  the  true 
ethical  import  of  the  doctrine  which  he  pro. 
mulgatcd.  Like  many  other  invi^sti^iitors, 
he  contrasted  tlie  ideal  of  God  to  which  his 
theories  led  him  with  tbcologicnl  dogmas 
and  the  prevalent  anthropomorphic  concep- 
tions of  Deity.  His  training  liad  been  Cal- 
vinistic,  and  the  frecdoin  which  he  found 
CTcrywhct'e  in  nature  did  not  accord  with 
the  Calvinistic  idea  of  fatality  and  the  arbi- 
trary action  of  the  aupem.ilural  will."  Fi- 
nally, "  In  truth,  let  rac  oak,  how  much  worse 
is  it  to  liavo  pithecoid  ancestors  than  to  be 
a  beast  in  propria  peruana  f  The  great  ques- 
tion with  us  is,  not  whence  wc  came,  but 
what  we  are,  what  we  should  be,  and  what 
we  arc  destined  to  be.'* 

The  MOTliig  Fore«s  of  Urleorlle  Swarms. 
— An  attempt  has  been  made  by  Mr,  G.  H. 
Darwin  to  apply  the  kinetic  theory  of  gasM 
to  the  case  of  a  swarm  of  meteorites  in  space. 
The  individual  racleoritca  are  analogous  to 
Uie  moleculei  of  the  gas,  and  the  mosn  of 
gas  corresponds,  in  the  author's  theory,  to  tlio 
whole  iolar  system.  Lockycr  and  Sir  Will- 
iam Thomson  have  expressed  their  cooviclion 
that  the  pret-ent  eoadiiiun  of  the  solar  system 
is  derived  from  an  accretion  of  meteorites, 
but  the  idea  of  fluid  pressure  seems  necessary 
in  eiplaiuing  present  forms  of  equilibrium. 
The  author  proposes  to  reconcile  the  two 
theories  by  showing  that  the  laws  of  fluid 
pressure  apply  to  a  swarm  of  meteorites 
which  is  condensing  to  a  solid  form.  The 
case  of  an  infinite  atmosphere  of  cqi:al- 
sized  mele<>ritcs  is  considered,  and  then  the 
case  of  moteorites  of  very  different  sizes.  In 
the  case  of  a  swarm  of  meteorites  condensing 
under  the  mutual  attraciiuos  of  its  parts,  the 
author  shows  iliat  the  larger  meteorites  will 
gravitate  toward  the  center  of  eoudedsation, 
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uul  that  cons(»iuently  tho  mean  density  of 
Um  ooniicnsed  mass  will  dccreoMS  trvm  tbe 
oenter  towanl  the  drcanifcrence.  Daring 
tk*  prooew  of  condcnsmiou  ihe  ccmdentdog 
tBMA  wttl  flrat  gAln  tjjr  stxretion  of  meteor- 
ite*; then  a  balmice  will  b«  uiaintaioed  be- 
tw«eB  those  which  remain  on  the  condensing 
vaata  aad  those  which  rebuuud  from  it;  iiid, 
tmiXy,  more  will  be  lo»t  bj  reboumUng  than 
gained  by  accrcUun. 

Th«  Sacrrd  Burl  Axe.— Tlic  thought 
of  •  ooimcctioa  between  ancient  etone 
weapons  knd  tiiunder  is  widely  diffiued, 
kiul  has  a  hold  cren  in  European  minds.  A 
ourioufi  illustration  of  its  cbamotor  has  been 
oomrniimcaitid  to  "Nature"  by  Mr.  Edward 
Tregcor,  of  Wellington,  New  Zealand,,  in  ihc 
ahspe  of  a  translation  from  a  Maori  news- 
paper of  the  story  of  the  finding  of  the  siocrcd 
ase,  Te  Anhioraujd,  which  lud  been  hidden 
by  a  remote  ance<tar,  and  had  not  been  ei-cn 
again  till  Dccetubcr,  I8A7.  A  party  of  Haoria 
hati  gone  out  to  gather  the  edible  mushroom. 
With  them  was  a  young  woman,  a  stranger 
in  tbe  district,  and  i{;nonint  of  tlie  BBcrod 
places,  Wandeiifjg  away  by  herself,  and 
looking  hers  and  thoro  for  funguses,  "she 
saw  a  tree  on  which  there  was  a  ftiii»tis,  and 
laid  her  h»nd  on  it,  but  suddenly  there  came 
tbe  flash  of  tlic  axe.  Following  with  her 
•yea  the  direction  of  the  flo^ih,  she  saw  \Xw 
axe  close  itgaiost  the  foot  of  a  pukatco-tree; 
a  cry  of  terror  broke  froui  her,  and  fhc  ded 
•creaming.  At  the  same  time  tbe  thunder 
roareil,  the  liiithLnini;  flashed,  and  blinding 
hail  burst  forth  in  sudden  Etorra,  iocrouiug 
ber  terror  almost  to  madness.  Iter  husband 
heard  her  cries  as  she  Hew  along;  but  an  old 
man,  called  Te  Rang!  Wbakairione,  directly 
he  beard  ber  ahiieks,  undrratood  tho  reason 
of  the  outcry,  so  he  h^'^xn  to  chant  an  Incan- 
tation, and  the  fury  of  the  storm  abated. 
Wlira  the  party  had  OMcmbled  in  the  open 
land,  the  old  priest  aakcd  which  of  them  hod 
boon  to  Ticke;  wboriutiifii  Ihe  iiirl  ask(>d, 
'  Where  is  Tiekc  f '  The  oUJ  man  answered 
that  il  was  beyond  tbe  turn  at  Walone.  To- 
malrangi  replied : '  I  bavu  been  there,  but  I 
did  not  know  It  wns  a  »»weA  pliii:t<;  I  saw 
Bomcthlng  that  looked  liko  ^  I  I  am 

full  of  great  fear.'     Tbeo  wrnt 

to  asriertoia  what  it  wa^,  ai'  \ 

(hat  It  waa  Indeed  the  lu 


AnhlorangL  After  Te  IUa;;!  Wbafcair 
bad  chanted  another  incantation  orcr  U,  they 
all  took  hold  of  the  axe,  and  walled  over  it 
Whirn  the  crying  hod  oeai>><->l,  they  bniugbl 
the  okxc  back  to  Uk  eettleineot."  The  ti«- 
dJtion  bad  long  cxiMcd  thai  the  asc  waa  at 
tlteejiot  where  it  was  found,  wli;  '  '  '  iiv 
fore  been  tabooed,  and  n«rur  v:  ua 

this  occasion.     On  the  next  lUr  liu  aac 
thing  waa  bung  up  on  a  tm'*,  that  all  i 
see  It,  with  imposir-  prgotc- 

sion  and  priests  rc<  :  mcMita* 

tions.  "  All  the  |>eo ;  i  c«a  biaachn 

lutheir  liAudsasan  lii,,....^  ..  i'e  Anhlunngt 
When  tlie  concouree  drew  near  tho  pla(% 
suooessire  peals  of  thunder  and  Hashes  of 
lightning  rent  tltc  air;  then  came  down  a 
dense  fog,  making  it  dork  as  night-  The 
Tohanga  (priests)  stopped  the  thunder  and 
dispersed  the  daricncss  by  i  t\.. 

When  tho  light  again  e|<  le 

offered  tbe  green  brauthLJi,  i«-  >  % 

number  of  Unori  mats,  etc. ;  tK'  .  le 

lamentations,  and  sang  the  old  songs  in 
which  the  ancient  axo  waa  spoken  of  by 
their  forcTathers.  The  pedigree  of  the  ate, 
which  was  a  stone  weapon  of  extremely  high 
polish,  wa.s  traced  back  to  tbe  finrt  Uaorl 
chief  who  cani4i  to  New  Zealand ;  uid  to  hin 
it  had  descended,  through  the  great  |;ad, 
Taur,  from  tho  prlmerol  pair,  Heaven  awl 
Earth. 

BeaeMMferf 

cnts  of  the  Loudon  ". Spectator "  ha«v 
supplying  that  journal  with  Torious  rmna 
for  slecplessnetei  A  ctirate  tn  London  U 
afflicted  in  direct  proportion  to  the  nmntal 
worry  and  ab.«cnee  of  air  and  excroM  be  baa 
to  •■;  ■  '.aa 

mi!  -y 

of  a  rcniCiij.     Al  the  ui'  >ia 

best  thing  one  can  do  i~  ik 

half  a  glosa  of  water,  and  «u 
room.    The  slight  alt^Tnatlon  i 

warmth  has  a  sopori&c  elTect  For  a  pofw 
manenl  result :  "  Live  bcftltldly.  AToid  toft 
Ullla  nnd  loo  ttiimh  eierth»e,  food,  p*rtkik 
larly  wine.  I>ino  lightlT.  eating  very  1 
moal;  drink  onir  one  glaa*  of  wins, 
as  hour  befun  "      ti» 

bed.  ...  Do  u 

doe*  nnl  excite  yau,  mju>:  Ui-^i^  Ukc  ahifi 
that  doe*  Itself  meohaiiiaallr.     Dcd<lr  ba« 
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mDcta  alMp  jon  oagfat  to  bare — uy,  eight 
!iour»— auJ  gpt  up  sternly  when  you  have 
bctn  in  bed  eiglit  houra,  however  lung  jou 
tuve  been  awake  IncreaM  your  air  and 
exercLso  ^rsduatly."  A  journalist,  wbun 
snfferiog  from  on  oror-oxcittMl  brain,  mid 
finding  his  eyes  in  constant  movement, 
•Itliough  the  lids  Dro  closed,  resolutely  fiica 
the  gaze  downward — say,  to  the  f<x)t  of  the 
bfld — whil«  the  lijs  are  kept  closed.  If  his 
«lec]>lu93ncss  ari.^cs  from  llatulence,  he  takcB 
a  remedy  for  that,  "  A  most  wrrlched  lii-r- 
BWnJto"  of  thirty-firo  yeara'  standing,  who 
boil  for  ten  years  tiiou;;ht  himself  happy  if 
hH  could  get  twenty  minutes'  sleep  in  the 
twenty-four  hour*,  tix)k  hot  water — "  a  pint, 
comfortably  hot,  one  good  Itour  before  oaeh 
of  my  ihrco  mL-ab,  and  one  the  lost  thing  at 
tiiglil — naturally,  unmixed  with  anything 
clao.  The  rery  first  night  1  slept  for  three 
hours  on  end,  turned  round,  and  slept  again 
'.  '.    I  hare  faithfully  and  regularly 

.  •«  hot  water,  and  have  never  had 

ouu  ■  bail  night '  since.  Pain  gradually  less- 
ened, and  went ;  th?  shattered  nerves  becatiic 
calm  and  strong,  and  instead  of  each  night 
beioj;  one  long  misery  «pcnt  in  wearying  for 
the  morning,  they  arc  all  too  short  for  the 
•woct,  refresiuog  •le«p  I  now  enjoy." 


I        btcl 
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Th*  MmUI  Torpor  Bcmedr.— Complete 
inlctlectaal  torpor  is  recommended  as  a 
edy  for  overwcariness  by  a  writer  who, 
sustain  his  view,  biiiigs  pertinent  illustra- 
tion to  tlie  E\ipport  of  argument.  Such  a 
condition  is  alitiotil  ptipcrsiitiously  avoided 
by  hard-working  men,  who  arc  disposed  to 
;t«;ard  it  as  a  waste  and  an  idle  indulgence. 
>ot  "  there  Is  no  mure  barm  in  intellectual 
torpor  for  tho  gako  of  the  mind's  health, 
than  in  sleep  for  the  sake  of  the  body's 
ith;  Bitd  its  duration  ought  to  be  gov- 
only  by  expediency,  ...  As  to  the 
t*tiv*  effect  of  torpor,  wo  have  no  doubt 
fhatevcr.  So  far  from  the  mind  being 
led  by  total  rest,  or  the  energies  dimin- 
botb  wake  after  a  time  fully  recor- 
and  repossessed  of  the  old  readiness  to 
'•xort  tbemiiclves  to  fatigue.  '  I  am  tired,' 
a*y«  the  cured  man  to  himself,  '  of  doing 
nothing' — that  is,  he  baa  recovered  the  power 
to  do  things  easily,  which  is  the  mark  of 
ttal  health.  Tlie  mind  itself  Ik,  In  fact. 
poalUvely  atrtragcr,  baring  giuwn  In 


its  sleep  as  the  body  grows,  and  having,  so 
to  upcak,  resharpened  its  weapons,  till  the 
'  lazy '  mathcraatidau  can  not  only  roIvc  bia 
old  problems  more  quickly,  but  cau  recol- 
lect them  more  accurately,  the  uilnd  having 
gained.,  as  in  boyhood  it  gained,  (Vt>m  *lecp. 
We  can  all  recollect  how  in  schooldays  the 
lesson  of  tbo  evening  was  often  best  known 
on  the  following  morning,  although,  if  tor- 
por weaki-ns,  we  ought  in  tho  intervening 
twelve  hours  to  have  invariably  lost  some 
Blight  grip  of  the  word»,  instead  of  gaining 
a  fresh  one.  The  memory  in  particular  re- 
covers uniler  this  proccca  Ln  the  most  amaz- 
ing way,  60  that  even  the  permanent  weak- 
ness, the  slowness  of  recollection  which 
oomcB  of  advancing  years,  seems  to  disajv 
pear,  The  grand  gain,  however,  is  in  mental 
nerve,  in  the  disappearance  of  that  appre> 
hcnnive  aniiety  and  sense,  not  of  straia 
which  is,  but  of  strain  which  Is  coming,  that, 
far  more  than  actual  toil,  however  severe, 
shatters  men's  powers  to  pieces.  Dut  how 
is  tor]>nr  to  be  nttoiuedT  Li'i^e  everything 
else,  by  detcnninliig  to  have  it — that  is,  by 
a  persistent  resolve  to  be  Inzy,  to  do  noth- 
ing, ri^ud  nothing,  think  nothing,  uud  saj 
nothing,  that  Involves  the  smallest  up- 
rpringing  of  the  sense  either  of  trouble  or 
of  effort." 

iiiJatI  Lugaagf. —  Whether  nntmalB 
can  "  talk,"  and  men  can  learn  to  uod«N 
stfind  their  ''language,"  La  the  subject  of  an 
article  by  Mr.  F.  0.  Knijicr  In  the  *'  ArchsBO- 
logical  Roviow."  A  critic  of  the  paper  de- 
nitu  the  human  part  in  the  matter,  and  d»- 
clares  that  the  supposition  that  men  can 
learn  to  nnderstand  animals  to  the  extent 
implied  "  ti<  a  direct  contradiction  to  onivcrsa] 
and  unbroken  human  experience."  All  re[i- 
reacntations  asserting  such  an  nchievemcnt 
as  a  fact,  or  assuming  its  poseibility,  are  vain 
boastings  or  imagmings.  Tct  beasts  and . 
birds  all  utter  sound.",  and  sounds  that  hav«  ' 
meaning  to  them,  and  meonings  which  to  a 
certain  extent  we  can  understand.  "  They 
all  utter,  or  at  least  they  all  ecem  to  otter, 
the  same  sounds  to  cxprcu  the  same  emo- 
tions. Tho  love-cry  of  tho  nightingale,  tho 
low  by  which  a  cow  recalls  a  straying  calf, 
the  grunt  of  a  pig  when  it  sees  food,  the 
mew  of  a  cat  who  wants  the  door  opened — "j 
that  is,  wuDta  to  attract  attention — the  \ 


I 


of  It  domestlcaud  dog  to  testify  rc<>ogaUioa, 
•sd  tlic  bowl  of  an  imcivilucd  dog  u  tbe 
jDOon  rises,  or  of  a  civilitcd  dog  when  the 
churcb-hi'Us  begin,  art;  all,  (o  bunisn  cars  at 
least,  imchangiiij;  eounds,  Bonnds  with  one 
meaoiiig  and  no  otiier."  So  with  numeroua 
other  familiar  wuiids  peculiar  to  certain  ani- 
mals, and  well  undeistuod ;  but  tbej  cau  not 
be  rogiirded  as  "language*'  in  the  Ecnso  in 
which  the  term  is  used  in  the  proposition 
under  rericw.  An  intci  cstiug  detail  of  tbe 
discussion  conccm:i  tbe  grating  «oui.d — uul 
tmltkc  tb<3 "  gnashing  of  tcetb  " — of  the  scold- 
ing or  "  ewearing  "  of  birds,  which  tbey  nttcr 
also  evidently  in  [ilaj — as  kittcue  and  dugs 
arc  nlso  fond  of  playing  bite,  and  dogs 
bark.  Bowevcr  much  there  may  be  that 
one  can  not  learn  of  the  "  language  of  ani- 
malt!,"  the  stud;  of  the  little  tbut  'm  at  our 
Culauiand  it  enough  to  f urui^h  profitable  as 
veil  ua  amusing  occupation. 

A  CUnce  at  CsBbodla. — A  Fn>nch  trar- 
cilcr,  writing  from  Penompcin,  the  capital  of 
Cainbodia,  nays  that  "ia  pois&iiig  from  Co- 
cliin  China  to  Cambodia,  the  dilfcrencc  be- 
tween the  Cambodian  and  the  Annsmite 
type  is  very  striking.  The  Cambodiim  Is  al- 
mo«l  tlic  lii-i^'ht  of  Europeans,  and  is  idle 
and  diiiy,  wbilo  the  Annamite  \*  Ktiiall  and 
aetive.  A  full-grown  Annamitc  woman  is 
like  a  French  gid  of  tneirc.  A  book  on 
Cambodia  would  bo  very  inlcrMiing.  The 
banks  of  the  river  are  covered  with  luxu- 
riant regrtation.  The  entiic  territory  and 
iu  inhabitants  belong  absolutely  to  the  kiog, 
«bo  Uvea  here,  with  a  second  and  third  king 
besides  him,  while  a  fourth  king  is  Btationed 
in  the  interior.  He  has  three  hundred  wives, 
chosen  from  the  linndsorac'it  women  in  tbe 
wbulc  country.  The  second  king  at  present 
is  in  opposition  to  K  >ii.     All  the 

Cambodians  w  II  le  1.  n  or  ttUrcs, 

and  pay  Uliu  runt,  .  .  .  TIic  ouuatry  in  a  mo«t 
curious  one.  Elcpbauts  arc  rcry  numerous 
herv,  ati<l  n  aiidor  about  iu  freedom  tltroogh 
Uie  brush  woo<),  liko  oxen  in  the  meadowt  of 
Franee.  The  capital  of  Cambodia  oontiaU 
of  only  one  ttrcot,  which  b  neatly  foar  mflc* 
lon^  In  all  Uio  town  lbpr«  are  not  icn 
boaae«  built  of  ■  •  >   ■  ■  )  Umw 


composed  of  a  wooden  floor  tMting  in  titra 
on  a  (calTolding  cj  bamboo.  Tlie  vails  uw 
formed  of  a  ticllis  of  straw  or  leave*,  la  lb« 
style  of  the  thatch  of  cottagcis  all  over  Eu- 
rope. If  you  push  with  your  finger  a  Uttlr 
Etmngly,  it  will  pnea  tlirough  the  walL  Tlic 
roof  is  of  tbaidi.  The  furniture  Is  very 
primitive.  It  consists  of  a  bed,  formed  of  a 
frame  in  bamboo  on  which  is  pbioed  a  mat, 
and  a  tabic." 

SUgM  af  niBaUfU  TtgttaUai. — Gen- 
eral It.  Strachcy  describes  the  clianROS  which 
the  traveler  meets  iti  a&cending  one  of  t}i« 
great  mountain-rangrs,  as  embodying  a  vom- 
pcndium  of  tlie  climates  and  •■  'of 

the  entire  globe.  Nowhere  cau  .  .if 

be  better  or  more  easily  obuuiicd  luiin  upon 
the  Himalayas.  Th<i  trausiiiun  is  alirupl 
from  the  well  -  cultivated  plain  of  uorlhern 
India,  with  its  fields  of  rice  and  millet, 
golden-flowering  mustard,  to  the  dcaac, 
brageous  forests  along  tlidr  baM3,  al 
wholly  composed  of  trees  of  tro|iioaI  forms, 
with  a  few  oaks  and  an  elm,  which,  wltb  a 
tangled  growth  of  undcr&hrtibs  and  ctftp' 
en  and  epiphytal  plants,  gire  cover  la  iba 
elcphnul,  the  rhinoceros,  and  tij^r,  and  af> 
ford  shelter  to  the  peacock  and  other  gayly 
colored  bird^j.  The  glens  are  ehoked  with 
gigantic  graase*   and   {>  a. 

Great  forests  corer  tbe  ■  !ie 

chain,  Rcandcut  palms  cprtading  orcr  the 
lofty  trees,  whose  stems  are  splendidly  (nr- 
nlshed  with  the  dark-^ren  foliage  of  climlt' 
ing  aroids ;  the  ground  beneath  them  b  ooik>' 
cealed  nndcr  a  rich  giowth  of  tree  and  oth«r 
ferns,  orehids,  and  ."-W/amtnes,  or  broad> 
leaved  plantains.  \^'itb  (gradually  Snerofr 
log  elevation  and  falling  tcmpenitare  tbe 
character  of  tlic  lrcs;ctatian  clianis;ea.  More 
open  woodtj  of  ort^  ^lical  at 

warm  temperate  rlii  v'Ia<!tBC 

rhododendrons,   oaks,   u  Lofly 

pioca  corer  tbe  tif t  itioun  titiougli 

many  thouaoiul  feet  of  altitude  Lo  aabrofcoi 
uniformity.      Still    aeecn-liiiL'.    ftrc 
forests  of  dedduooi  tre<'  'tig 

and  beauty,  crowning  the  i  fi 

ing  the  cours«a  of  the  r  -^iBj^ai 

with  n):i       "         '        '  '  :»- 
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he  arboreous  Tcgetation, 
the  \m  mctiibvns  of  wlijcli  are  commoaly 
birches,  ptnca,  bdU  junipers,  usually  ends  at 
about  twelve  or  thirteen  thousand  feet  above 
the  sea-levol,  the  shrubby  growths  asocod- 
Ing  •  Uiouannd  feet  higher.  The  Alpine 
region  U  ihua  attained,  where,  nnder  the 
inSiience  of  the  frequent  showers  that  fall 
npan  the  mountain- slopes  exposed  to  the 
south,  the  open  pastures  arc  adorned,  during 
their  short  Biimmer,  with  flowers  of  every 
hue  and  in  the  greatest  profusion  and  lux- 
uriance, including  well  -  known  European 
i/mat,  such  aa  gentian,  primula,  anemone, 
oulu*,  and  many  others.  Wilh  in- 
.  elevation,  and  as  the  ranges  are  k-Sd 
exposed  to  the  rain-bearing  winds 
from  the  south,  the  climate  becomes  colder 
and  drier,  the  vegetation  more  scanty,  the 
forms  fewer ;  and  on  reaching  the  border  of 
TlUbot,  nt  an  elevalioo  of  fourteen  or  fifteen 
thousand  feet,  where  the  atmospheric  condi- 
tions are  wholly  cbiinged,  the  a.<ipect  of  the 
eoontr;  is  that  of  a  desert — trcclcsa  and 
bare,  as  a  rule — and,  excepting  In  the  rare 
neighborhood  of  water,  not  one  twentieth  of 
the  surface  is  clothed  with  vegetation,  and 
such  bu«hc^  as  there  arc  seldom  rkc^to  a 
greater  height  than  one  or  two  feet. 

Ex>«fla«at«I  FIrMfi  at  Bothaasttad.— 

The  gnus-land  ciporimcntal  field  at  Kotliam- 
stvad  consists  of  obout  seven  ucrv^,  and  is 
divided  intj  twenty  plotfl.  it  hail  probuldy 
been  laid  down  in  grass  for  some  ccntm-ies. 
It  is  certain  that  no  fresh  seed  has  been 
artil^cially  eovn  within  the  last  fifty  years ; 
M«J  there  i«  no  reconl  of  any  having  been 

Kvwn  sinoc  tlia  grass  wns  first  laid  down. 

^Rw  •sperimcnta  were  begun  in  1808,  when 
iha  btrit^ga  HM  uniform  in  cbaracicr.  Each 
plot  has  been  treated  differently.  One  hn^i 
had  no  manure,  others  have  bod  farm-yard 
dung,  superphosphate  of  lime,  ammonia  salts, 
Bulphatfi  of  potosh,  or  other  chemicals.  Sir 
John  Lawcf  said  li>  <t  writer  in  the  "  Pnll 
Mall  Gazette,"  who  viaiu-d  the  farm,  thnt 
"  the  result  was  evident  In  many  ways.  On 
one  plot  tlic  feriiliiccrfi  supplied  had  fed  only 
a  single  kind  of  grass,  which  had  covered  tlie 
vbolc  area,  killing  out  all  the  rest.  On  an- 
ber  tlin  graas  was  lutrd  and  wiry,  Bcaruely 
Ml!  OD  yet  another  iLo  laud  was 
ll'  <".an  a  bug.    We  oait  nut  go  into 


technical  dctnils  as  to  the  reaalta,  but  these 
experiments  have  shown  tliut  the  focMl  which 
plants  receive,  cither  artificially  from  the 
soil,  or  by  the  otmogpherc,  determines  their 
nature  as  much  as  in  the  case  of  animals. 
The  saroo  thing  is  seen  in  the  wheat  ond 
barley  fields.  One  of  the  mo.<!t  important  of 
the  former  is  a  section  upon  which  tlie  grain 
has  been  grown  continuously  (or  forty-five 
ycors,  in  one  cose  without  manure,  Tlie 
average  of  the  first  recorded  eighteen  years 
gave  142  bushels  per  acre,  and  last  year  tiiu 
sumc  quantity  was  produced,  showing  that  in 
the  soil  there  la  a  large  reserve  amount  of 
fertility."  In  another  part  of  the  field,  Sir 
John  Lawcs  told  tlio  writer :  "  Five  years  ago 
we  left  the  upper  end  of  this  wheat-Geld  un- 
cropped,  allowing  the  com  to  fail  when  ripe. 
In  three  years  there  waa  scarcely  a  single  ear 
of  com  left ;  those  which  I  could  find  were 
short  in  the  stalk,  and  with  perhaps  a  einglo 
grain.  Now  there  is  not  one.  This  shows 
that  foodproducta  are  almost  entirely  arti- 
ficial, and  that  in  a  few  years  the  lund  would 
be  a  perfect  wilderness,  if  uncultivated.  But 
I  myself  was  gnrpriscd  at  the  rapidity  with 
which  the  wheat  disappeared."  This  was  ex- 
plained thus:  "  The  weeds  were  stronger,  and 
killed  out  the  artificial  grain.  Weeds  are 
hardy,  nnd  it  is  really  '  the  survival  of  the 
fittest '  or  the  hardiest.  Tlie  same  thing  I  con 
show  you  in  the  tumip-ficlJ,  where  the  un- 
roanured  plot  is  almost  barreti,  the  plants 
having  scarcely  in  any  fane  formed  a  bulb. 
It  is  the  starch  we  want  as  foo<l.  Cultivation 
and  fertilization  give  that  starch." 
t 

PtIm-OII.— Palm-oil  is  the  product  of  the 
fruit  of  the  oil-palm  tree  of  Ouinoa.  The 
fruit  grows  in  clusters  on  top  of  the  tree, 
which  is  about  thirty  feet  high,  and  rcscm- 
bles  a  chestnut.  The  oil  is  extracted  by 
boiling  the  pulpy  and  fibrous  mass  around 
tbc  central  nut,  and  is  used  in  making  soap 
nnd  candles.  The  fruits  are  har«'estcd  'n 
April.  The  oil  of  Aradut,  which  is  equally 
important  in  commerce,  is  from  the  nut  of 
the  Arachia  (peanut),  thousands  of  tons  of 
which  arc  fent  to  Europe  every  year  to  be 
made  up  into  ''  olive-oil."  It  is  the  fniit  of 
an  annual  creeping  plant  (ArachU  hypofftay, 
and  ripens  in  July  and  -August.  Oils  of  In- 
ferior quttlily  are  made  into  soap.  Another 
underground    nut   ( Voanduia    tul/Urranea) 
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affords 'ft  white,  tianl  butt«r,  richer  than  but- 
ter from  thi:  oo«r,  viiivb  hits  the  farther  ad- 
vantage of  rvmoiDing  frc^b  for  a  nbolv  year 
without  being  sa,licd.  Oul;  limited  quanti- 
ties of  thU  product  lukvc  a«  yet  oomc  into 
the  market.  The  DAiiv«  Africana  use  oil 
those  fniits,  uniior  ooe  form  or  ojiotber,  for 
their  own  ulimcntatiun. 

flewen  ud  Perfunes.— Hie  ro«a  is  ex- 
tenstveljr  cultiratcd  in  the  Dalkon  Peolnsulo, 
chiaifly  for  the  solce  of  ibe  perfume  ft  af- 
fords. The  Provcoee  or  cabt>a{;«  rose,  it  is 
Biud,  will  yield  in  the  second  year  from  one 
hundred  to  two  hundred  bushels  of  flower* 
p«r  acre,  weighing  Kix  pounds  to  the  tiualtel. 
The  rone  harvest  at  Adrianoplc  eonu'tinios 
yields  about  ninety-four  thousand  ounces  of 
attar  of  roses ;  the  avemge  of  the  Bulgarian 
harvests  in  the  past  ten  svasoos  lias  been 
fifiy-wven  tliousarid  ounces.  The  price  of 
ihia  perfume  has  declined  fifty  per  cent  since 
1683.  The  Moors  in  Algeria  eitract  an  at- 
tar of  moderate  value  from  the  indigenous 
double  white  inuuk  rose.  Twenty-eight  totta 
of  rose-leaves  were  imported  into  Aden  in 
1886,  of  which  half  wcie  ship[>cd  to  India. 
Ttic  "iiora  extract  "  is  made  ftoiu  the  soka- 
flowcr  {PanTthl  angrttst^ora) ;  f  r.uif;ipaiini, 
from  the  flowers  of  species  of  Piunitrui,  na- 
tive to  the  West  Indies  and  some  i>art«  of 
South  America  ;  Iho  essence  and  pomade  of 
e<iMi«,  of  the  French  perftunora,  from  the 
flower*  of  Aeaeta  /ammtdn^  About  ooe 
hundt«d  tons  of  ilies^  flowers  are  used  in 
Cannes  yearly,  inilivirlnal  makers  working 
np  one  hundred  titonsand  pounds.  The  fra- 
grant «bitc  flonem  of  Jilirfhia  tajnJa  and 
of  the  Buk\il  (itimwi'i/m  Elairfi)an  used  for 
mnl  ii>frs;  and  the  flowers  of 

»pi '.  :<m  nardut)  arc  employed 

in  Alt;wia  (ur  puifuming  hair-oils  and  cos- 
mi^cs.  Uoorish  wotncu  form  i;srl»uds  to 
urnaiuenl  the  interior  of  ihcirdwcllin?s  from 
lli>:  Qowers  of  the  jasmine,  and  obtain  a 
perfume  by  »t<^piag  them  with  oil  In  liottlot, 
whidt  ara  etpus<<d  to  the  sua.  The  Mine 
process  is  applied  to  tbo  flowers  of  the  tu- 
berose and  ttic  cassia.  Ilungnry  water  fs 
distilled  with  spirit  from  the  tops  of  ruse- 
niii!'  Twenty   tons  of  tiolcUi  ,■»; 

n>  ia  NIco  and  CaftnM,  stnJ  oi 

hunilicd  Olid  twenty  um»  ■■ 
In  Kke.    Omnge-flower  » . 


I  most  ogrecable  Tehlclaa  for  nassoooa 
does  that  we  have.  Rose-bodi  ara  Bade 
into  prcscrres  in  Arabia;  lb«  blosaonia  of 
the  shaddock  are  used  for  flaToring  nrcct. 
meats,  and  the  fleshy  calyoes  or  Sower-braeU 
of  th«  Indian  Mrrel,  a  (Mixnu,  having  % 
pleasant  add  tacto,  are  made  into  tarta, 
jellies,  and  refreshing  drinks  in  India.  Tb* 
petals  of  flowers  are  much  used  in  BooRiaals 
for  flaT-uring  preserres,  of  which  not  lesl 
than  one  hundred  and  fifty  Tatiettea  are 
made. 


NOTES. 

Att-"-^'"''  '-■>>"'■••  —ti..!  ;.,  t.'ter*  writ- 
ten bv  '  :  llaTor 
of  Dr't.  -.-  hi  ■ 
in  the  pi[n.-s  tliruii^li  tthiuli  w&li-i.^a»  ia 
vcyed  into  houses  »qJ  in  the  meters 
pipes  and  the  meters  are  f'fi 
hordly  be  too  much  to  wiy,  n  ly, 
and  as  the  cscuping  gM,  hr 
oxidr,  while  extremely  poisoiv 
ceptlble  to  the  senses,  great  i: 
and  ofl-en  is  WiOiighl  ii«fore  the  fsKxiiy  arv 
aware  that  anything  is  wrong.  It  is  fcanl, 
even  when  the  nuiwiiice  is  k"  ■'><, 
to  force  timely  attention  fr^^-  ;v 
Dies  furnishing  the  ga.-,  ~'  '  im-y  do 
send  men  to  tn.ike  ie|  k  is,  a* 
a  rule,  done  in  the  uio-;  •■a.utiic. 
Mr.  ."^Itilion  has  no  doul'i  >A 
people  arc  sacrificed  cvc  .  Mik 
lodi  of  the  gas-meter." 

Ik  the  "Muiiilih"  for  July  thcra  la  % 

note  in  wlii' '  :n  of  ■• 

the  hiphc'l  'i      Tida 

is  popii'  '  "y 

exact.  laK 

T?  •  '  "-'■'.. 
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lion  are  much  more  «>! 
are  around  (•"vjinima,  •.' 
is   12,287  fi.  ■ 
(piiet— i.  e.,  II 

But    wlir- 

side  of 

the  nc'  1 

than  tL 

at  line  ; 

ceptiMi.-  Ill  iho  liAiiil,    f  :. 

it  is  said  thnt  tlirrp  is  at 
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RK9FXCTIN0  "artlgu*  colors,"  Dr.  A.  P. 
Laurie  said,  la  the  (iritish  Aitaociation,  that 
one  point  that  oarnu  uut  in  the  course  u[  biii 
inqulri'.  '  '  ■'  -jloreuseJ  by  theoIJ  mas- 
ICM  va.  'ml  ihoy  largely  cmjiloycd 

TC^'Ubk  ,  .-, •  ,  'iiany  of  which  wcro  not 

u*tftl  \>y  nioilcm  painters.  Hi«  researches 
into  the  orrlinitry  inelLioda  of  manufacturing 
colors  showc^l  that  great  variations  prevailed 
in  dkfTorcnt  mnbeii  of  the  tiame  color,  and 
the  matter  was  an  iniportnnt  one  to  look 
after.  One  of  the  most  valuable  oils  used 
by  the  old  montcrti  waii  that  of  the  walnut. 

Ths  work  of  Columbus  ia  to  be  conimem- 
omled  in  Italy  aci.'ording  to  a  scheme  adopt- 
ed by  a  Itoyal  Commission,  which  includes 
the  publication  of  a  "  Uaceolta  Colombiana  " 
in  »ix  Toluraef,  devoted  to  (1)  the  writings 
of  CVilutiibiiH ;  (2)  Columbua  and  his  fomily  ; 
(3)  till"  dincovery  of  America;  (4)  navigation 
anH  rnrt'v'mphy  of  tin-  discovery  ;  (6)  roono- 
(T'  •  .J  and  continuerH  of 

tl:  :    (fi)  bibliography. 

'i'lw,  "i>:ii.  iMii  n;iii;iiLTiily  be  the  outcome 
o(  a  lari^  amount  of  diligent  research. 

Tint  egtablUhtni-nt  of  a  biolo-.;ical  laborn- 
for  the  ohsi'rvation  and  study  of  fresh- 

•ws'-'    ■"■■••■•-  - -»ed  by  Mr.  William 

JJ  1(1  at  the  meeting  of 

111.'  ,  :n, 

Pnor.  J.  \V.  SIallr  has  found,  in  eiperi- 
lucntd  un.^n  .'iiii.i  Knking'powdcrd,  that  most 
of  the  |i  <if  that  cli.HS  in  the  mar- 

kiftarei:  .1  rm,  the  acid  plinsphnteof 

nioiuui,  bi>.'i>i'i><.>nate  of  sodium,  and  starch. 
Amiin(»th<"  rosidtatil*  of  llm  ehnmiral  changes 
bv  '    '  '  ''■'.'     md  pho8- 

p'  not  Tory 

E'  ■  -.   1 ■  j^  may  be 

(I'  1  a^  eommonly  used,  pro- 

(ln  .  (Tfct  upon  gtJtric  diges- 

tion. Thiol  cITc'i  is  probably  duo  to  precipi- 
tation in  in«ntnbV  form  of  the  orjtonic  sub- 
•l  L  ptic  ferment  and  of 

*'."  •tot  ftH>d.     Hence 

it  •- I-.    .   ii'it  only  alum  itself, 

but  the  ri'iiduc*  whk'i  its  u»o  in  baking- 
powder  leaver  in  broad,  can  not  be  viewed  as 
bonnleai,  but  miut  be  ranked  as  objection- 
Abte." 

AccoitMSO  to  a  cnlculation  fumiohei  us 
by  Prof.  Williiim  Ilarkncs»,  of  the  Naval 
Obicrratorv,  "o  body  woiphing  one  pound 
•Toirdupois  on  n  tririnii  fniluner  »t  tile  earth's 
eqantor woiiM  '    OlrtfiS^nfapound, 

or  2'llft34  tm:r  lie  *aine  tprinij  bnl- 

avf,  ••!  ''■■'  •■■»      I"  -I'.'  -'ite- 

jri'  be 

crn-  lo 

S4  graiiu  iu  au  avuirdupuid  jKtuiiii  of  7,<)00 
grains. 

Accoam.''a  to  a  pnpor  by  Prof.  Wiley, 
in  the  .Sncim  for  promotini  .\grieullur<', 
the  b\>tter  or  cows  fed  on  cotton  seetl  i* 
tnariscd  by  liie  presence  of  a  inmll  aupply 


of  volatile  oeid  and  «  h!):h  melting-point. 
The  power  possessed  by  collon-secd  oil  of 
acting  on  itilver,  pa'tse*  throu,!:h  tbi<  animal, 
and  appcnra  in  the  butter  ;:  '  '  i  it& 
milk — a  fuot  which  .'ihowa  :  ncea 

can  be  carried  dii-ectly  from  '-l.^  .  .■-.  :u  the 
butter.  A  new  stlundard  of  analVDis  will 
have  to  be  adapted  lo  the  butters  of  cows 
fed  on  cottonseed  oil,  for  the  low  amount 
of  volatile  acid  contained  In  them  would 
cause  them  to  be  condemned  as  spurious. 

Trk  relative  values  as  foods  of  the  groins 
named  below  are  given  by  Prof.  Wiley  as, 
first,  wheat ;  second,  sorghum  ;  third,  maize ; 
fnuilh,  unhullcd  oats.  Sorghum-eeed  fur- 
nishes a  flour  like  buckwheat,  that  makes 
passable  bread,  and  in  coming  into  coueid- 
erablc  use. 

TiiE  workmen  in  the  Venetian  glass  fac- 
tories at  Murano,  oeeording  to  Pr.  Snlviatl, 
fall  victims  in  time  to  failure  of  cre-#iyht 
and  ultimate  blindnciB,  cauBcd  by  the  excusa- 
ive  heat  and  intcnne  glare  of  the  furimcea. 
As  they  live  simply  and  receive  high  wages, 
they  are  usually  able  to  fave  enough  biifore 
the  di,-<atiility  comes  upon  them  to  support 
them  for  the  remainder  of  their  lives. 

Pnor.  Renzi,  of  Kanlen,  has  reported 
cures  of  tctnnus  by  securing;  absolute  rest 
for  the  patient — that  Is,  rc<t  for  the  senses 
a-s  well  as  tor  the  b'^fdy.  The  patient's  ean 
are  closed  with  wax,  his  room  is  dark,  and 
the  floor  is  heavily  carpeted.  Ilia  nur.Jc  at- 
tends him  with  a  shaded  lantern ;  he  ia 
served  food  that  requires  no  mastication ; 
and  sedatives  are  given  to  relieve  pain.  It 
is  not  pretended  that  thia  treatment  short- 
ens the  period  of  the  disease,  but  that  it 
lessens  the  force  of  the  paroxysms,  which 
eventually  ccitso. 

ExPERiMEirrs  by  Dr.  Pinel  show  that 
hypnotic  patients  will  obey  the  directions 
conveyed  to  them  mechanically  by  the  pho- 
nograph as  readily  as  they  will  obey  living 
words.  Hence,  he  argue.H,  the  theory  of  ani- 
mol  mngnetism — that  i«,  of  a  mngnctie  cur- 
rent pas.>»tng  from  operator  lo  subject- 
is  basclesi ;  and  the  real  can.ic  of  the  phe- 
nomena of  hypnotism  is  a  disordered  mco- 
tal  state. 

A.  W.  BvtncijiirD  has  endeavored  to  re- 
store lo  the  moon  the  credit  that  has  been 
snatched  from  it  of  having  influence  over 
the  wcithcr  and  the  welfare  of  men.  Some 
uf  the  euprrjlitions  relative  to  the  moon 
may  be  traced  to  the  old  moon-worship.  For 
others,  Mr.  Biioklnnd  aanumcs,  gromid  may 
be  found  in  fact.  Meteorologists  deny  any 
influence  of  the  moon  u|>on  weather;  but 
the  moon  raises  the  tide^  of  the  ocean,  and 
it  also  crpal/?s  tide?  in  the  air,  which  have 
reivived  n^i  atti  ution  fn)tn  Bcience.  Wo  are 
ignovnni  ><t  the  forces  that  may  reside  in  the 
nir-tidcs  and  of  the  pbcnoiucno  that  may  tw 
dependent  upon  them. 


tin 

lamp,  BDd  Ijrokcri  piwn  '>(  earthenwarr,  io- 

cludin^  a  crucible,   tlio  remaiiw  of  nncioiit 

mining  apcralioD;^.    lie  cxprct^ 

oient  at  the  Jact  tliAt  llic  olil 

nbl'  '    '     "'     ijf  two  liUDiin.j  or  iiiii-f 

hu'  .'ti    hiirJ   rock,  witll   tLe 

Bluji...  ^, ,.;_...-  -I  their  command. 

Bvrtktoa  »n  Baid  to  be  becoming  very 
abnndani  and  incrt'iislng  rapidly  in  north- 
eru  AuslTftlio,  where  llic-y  were  inlrodiiced 
abuttt  1B2».  Tli(.7  ure  described  aj  being 
masrive  and  liOHvy,  "  with  spktulid  horof,' 
and  offotding  fine  i<j)ort  fur  bold  huntcni. 

In  ilie  di:cii6sion  in  the  Britii»h  A.ssoda* 
tioDof  the  report  of  the  Comiuittee  on  Science 
Toaohin;;  in  the  EiemcntiirY  RtOntols  (which 
exhibited  a  continued  decline),  Sir  BeDJamio 
Browne  gikid  that  tlie  school  boards  would 
bu  amazed  ut  the  liigh  standard  of  the 
qui'''  "  of  the  liids  who  catiic  to  his 
tirr  intieed  onginecrB.     Recently 

a  U-'j  ----  '!  years  of  age  came  to  hiiii, 
and  he  tailed  to  puuk-  him  with  problcTns 
from  Euelid.  Hid  o])iuioa  wns,  that  what- 
CTur  could  be  done  voluntarily  was  l>ctLer 
iban  what  could  be  dene  by  the  Ooverntnent, 

Pii.  D.  G.  BniSTOfi,  of  Philn^Jelphlo,  on- 
nounees  as  in  pres"  a  colleclioti  of  sncreil  M>nprs 
of  the  ancient  Mexicans,  entitled  "  Kic  Veda 
Ani«ri(«ua,"  with  a  i;los8  in  Nahimtl,  parti- 
phrase,  notct,  and  vociibularj-.  Tlie  teita 
arc  derived  from  two  Nuhuntl  mnnupcript*, 
one  at  Madrid  and  the  ullier  at  Florence, 
botll  of  which  have  bten  personally  eolluted 
by  the  iiditor.  This  voluntc  will  form  num- 
ber eight  of  the  "Ubrory  of  Aboriginal 
American  Lit^raiuro," 

An  instrument  called  the  telegrophonc 
hu  been  pivnt'-d,  which  enables  the  fender 
to  reeonl  '•  on  a  cylinder  attached 

to  the  I  'ruinent,  in  the  absence 

of  any  onr  ">  m  :ir  it,  anil  even  to  rrjieat 
the  mcuage  back  t<i  hirawlf  for  correclioa. 

Mr.   Db  1>>RT   Kv  ' 

Awocialion,    exliibi 

8h..r-  •■ '' ' 

pn  '■  The 

mn-  ■    ;al  evil 

baings,  and  tiieir  aid  is  inTukcd  to  drire 
•way  witchiw  Tlio  (.pirits  arc  bclicrod  to 
caasc^  or  rrmorc  lllnewi.  They  are  pro. 
pltlatcd   with  feasw  and  sacrilioea  of   to- 

MOOO. 


OBITI'ARY   KOTESL 

Pnnr  Vt'-rrir   Pf^orRT?,  Int<»  !ii':i'!  of  Ok* 
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years  Inspect  .> 
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was  the  author  of  wvcral  wni :  j.. 

pine  botany.     I'  -r 

in  the  iuvef^i'  a, 

and    has   deii.. ^..    ..■■....■    , .  ^,. .ii% 

distinguishing  it  from  the  allied  Maiaysa 
0ora. 

Mk,  Jorn  Baix,  P.  R.  8.,  a  dUtinguUhcd 

traveler,  Alpine  eij  li  r.  r    ami   i...iaiiist^   of 
Enghmd,  died  in  1.  -'J, 

soon  tttler  retomiii  to 

tliv  Dolomite  Alps,     lie  «^^  buru  in  XJublin 
in  IHIH;  Mon  hnrh  mathematical  bonon  at 

(-.;■    •    ■■  '.    ■•     •  ■■      •  '  ..!>. 

,„,  -r, 

Rf.^ '^ 

tor  the  t.'oK'i 

public   life    u:. 

exploration  uuil   bt.luuv-      iiu  uccuuiiuuilcd 
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NEW  CHAPTERS  IN  THE  WAEFAEE  OF  SCIENCE. 

Vn.  COMPARATIVE   MYTHOLOGY. 

Bt  ANDREW  DICKSON  WHITE,  LL.D.,  L.H.D., 
Bx-naatDun  or  oob»u.l  imtvKBurr. 

PART  L 

FEW  years  since,  Maxime  Du  Camp,  an  eminent  member  of 
the  French  Academy,  traveling  from  the  Red  Sea  to  the 
Til©  through  the  Desert  of  Kosseir,  came  to  a  barren  slope  covered 
rith  bowlderB,  rounded  and  glossy. 

His  Mohammedan  camel-drivers  accounted  for  them  on  this 
ise: 

'  Many  years  ago  Hadji  Abdul-Aziz,  a  sheik  of  the  dervishes, 
ras  traveling  on  foot  through  this  desert ;  it  was  summer ;  the 
was  hot  and  the  dust  stilling ;  thirst  parched  his  lips,  fatigue 
reighed  down  his  back,  sweat  dropped  from  his  forehead,  when 
looking  up  he  saw — on  this  very  spot— a  garden  beautifully  green,.j 
11  of  fruit,  and,  in  the  midst  of  it,  the  gardener. 
"'O  fellow-man,'  cried  Hadji  Abdul-Aziz,  'in  the  name  of 
llnh,  clement  and  merciful,  give  me  a  melon  and  I  will  give  you 
ly  prayers.* 

"  The  gardener  answered, '  I  care  not  for  your  prayers ;  give  me 
money,  and  I  will  give  you  fruit.' 

***But,'  said  the  dervish,  'I  am  a  beggar;  I  have  never  h&d.\ 
loney ;  I  am  thirsty  and  weary,  and  one  of  your  melons  is  all  that 
neetl.' 

No,'  said  the  gardener,  *go  to  the  Nile  and  quench  your 
'ttirst.' 

"  Thereupon  the  dervish,  lifting  his  eyes  toward  heaven,  made ' 
this  prayer :  '  O  Allah,  thou  who  in  the  midst  of  the  desert  didst 
make  the  fountain  of  Zem-Zem  spring  forth  to  satisfy  the  thirst 
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of  Ismail,  father  of  the  faitlif al ;  wilt  thou  suffer  one  of  thy  creat- 
ures to  perish  thus  of  thirst  and  fatigue  ?' 

"  And  it  came  to  pass  that,  hardly  had  the  dervish  spoken, 
when  an  abundant  dew  descended  upon  him,  quenching  his  thirst 
and  ref resiling  him  even  to  the  marrow  of  his  bones. 

"  Now  at  the  sight  of  this  miracle  the  gardener  knew  that  the 
derviah  was  a  holy  man,  beloved  of  Allah,  and  straightway  of- 
fered him  a  melon. 

"'Not  so,'  answered  Hadji  Abdul-Aaiz, '  keep  what  thou  hast, 
thou  wicked  man.  May  thy  melons  become  as  hard  as  thy  hooii^ 
and  thy  field  as  barren  as  thy  soul  1  * 

"And  straightway  it  came  to  pass  that  the  melons  wore 
changed  into  these  blocks  of  stone,  and  tlie  grass  into  this  sand, 
and  never  since  has  anything  grown  thereon." 

In  this  story,  and  in  myriads  like  it,  we  have  a  survival  of  that 
early  conception  of  the  universe  in  which  so  many  of  the  leading 
moral  and  religious  truths  of  the  great  sacred  books  of  the  world 
are  imbedded. 

All  ancient  sacred  lore  abounds  in  such  mythical  explniuiti 
of  remarkable  appearances  in  nature,  and  those  aru  most 
quently  prompted  by  mountains,  rocks,  and  bowlders  seemingly 
misplaced. 

In  India  we  have  such  typical  examples  among  the  Brahmans 
as  the  mountain-peak  which  Durgu  threw  at  Parvati ;  and  among 
the  Buddhists  the  stone  which  Devadatti  hurled  at  Buddha. 

In  Greece  the  Athenian,  rejoicing  in  his  belief  that  Athena 
guarded  her  chosen  people,  found  it  hard  to  understand  why  tho 
great  rock  Lycabettus  should  be  just  too  far  from  the  Acropolis 
to  be  of  use  as  an  outwork ;  but  a  myth  was  developed  which  oat- 
plained  all.  According  to  this,  Athena  had  intended  to  make 
Lycabettus  a  defense  for  the  Athenians,  and  she  was  bringing  it 
through  the  air  from  Pallene  for  that  very  purpose ;  but,  luifur- 
tunately,  a  raven  met  her  and  informed  her  of  the  wonderful 
birth  of  Erichthonius,  which  so  surprised  the  goddess  that  she 
dropped  the  rock  where  it  now  stands. 

So,  too,  a  peculiar  rock  at  JE.gin&  was  accounted  for  by  a  long 
and  circumstantial  legend  to  the  effect  that  Peleus  threw  it  at 
Phocaa. 

A  similar  mode  of  explaining  such  objects  is  seen  in  tie  my- 
thologies of  northern  Europe.  In  8t;andinttvia  we  constantly  find 
rocka  which  tradition  accounts  for  by  declaring  that     '  re 

hurled  by  the  old  gods  at  each  other,  or  at  the  oarlv  in 

churches. 

In  Teutonic  lands,  as  a  rule,  wIkmovlt  a  strange  dhk  or  t>it>ai' 
18  found,  there  will  be  found  a  myth  or  a  legend,  heathen  or 
Christian,  to  account  for  it. 
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So,  too,  in  Celtic  countries ;  typical  of  this  mode  of  thought  in 
Brittany  and  in  Ireland  is  the  popular  belief  that  such  features  in 
the  landscape  were  dropped  by  the  devil  or  by  fairies. 

Even  at  a  much  later  period  such  myths  have  grown  and 
bloomed ;  Marco  Polo  gives  a  long  and  circumstantial  legend  of  a 
mountain  in  Asia  Minor  which,  not  long  before  his  visit,  was  re- 
moved by  a  Clmstiau  who  had  "  faith  as  a  grain  of  mustard- 
fSeod,"  and,  remembering  the  Saviour's  promise,  transferred  the 
'  luoiuatain  to  its  present  place  by  prayer, "  at  which  marvel  many 
Saracens  became  Christians."  • 

Similar  mythical  explanations  are  also  found,  in  all  the  older 
religions  of  the  world,  for  curiously  marked  meteoric  stones,  fos- 
sils, and  the  like. 

Typical  examples  are  found  in  the  imprint  of  Buddha's  feet  on  j 
tones  in  Siam  and  Ceylon ;  in  the  imprint  of  the  body  of  Moses,; 
which  down  to  the  middle  of  the  last  century  was  shown  near 
^Jlount  Sinai ;  in  the  imprint  of  Poseidon's  trident  on  the  Acropo- 
lis at  Athens ;  in  the  imprint  of  the  hands  or  feet  of  Christ  oa ' 
stones  in  France,  Italy,  and  Palestine  ;  in  the  imprint  of  the  Vir- 
gin's tears  on  stones  at  Jerusalem ;  in  the  imprint  of  the  feet  of 
Abraham  at  Jerusalem  and  of  Mohammed  on  a  stone  in  the  Mosque 
of  Khait  Bey  at  Cairo ;  in  the  imprint  of  the  fingers  of  giants  on 
stones  in  the  Scandinavian  Peninsula,  in  north  Germany,  and  in 
restern  France ;  in  the  imprint  of  the  devil's  thighs  on  a  rock  in 
Jrittany,  and  of  his  claws  on  stones  which  he  threw  at  churches 
Cologne  and  Saint  Pol-de-L^on ;  in  the  imprint  of  the  shoulder ' 
of  the  devil's  grandmother  on  the  "  elbow-stone  "  at  the  Mohriner- 
36;  in  the  imprint  of  St.  Otho's  feet  on  a  stone  formerly  pre- 
jrved  in  the  castle  church  at  Stettin ;  in  the  imprint  of  the  little 
Inger  of  Christ  and  the  head  of  Sat^n  at  Ehrenberg ;  and  in  the 
iprint  of  the  feet  of  St.  Agatha  at  Catania,  in  Sicily.    To  ac- 
count for  these  appearances  and  myriads  of  others,  long  and  in- 
jresting  legends  were  developed,  and  out  of  this  mass  we  may 
te  one  or  two  as  typical. 

*For  Hudmc  Du  Camp,  aee  "  Le  Nil,  Egyptc  ct  Kubie,"  Paris,  1877,  chapter  ▼.    For 

sdla,  we  Duockcr,  "Gcschichto  des  Altcrthome,"  iii,  366;  also  Coleman,  "  Mythology  of'j 

b«  Hindus,"  p.  90.     For  Greece,  a»  to  the  I/Tcabettos  myth,  see  Leake,  "  Topography  of 

vol.  i,  sec  3  ;  abo  Bumouf,  "  La  L^gendc  Athtnienne,"  p.  162.     For  the  rock  at 

•e«j  Charton,  toL  i,  p.  810.     For  Scandinavia,  ace  Thorp«,  "Northern  Antiqoi- 

tica,"  pattim.    For  Teutonic  countries,  eee  Grimm,  "  Dcutacfao  Uytbologic  " ;  Panser,  '*  Bel- 

lUag  «ur  ileutschcn  Uytbolugle,"  voLii;  and  espcctallf  J.  B.  Fricdrich,  "Sjrmbolik  and 

Ijlhologic  dvr  Natur,"  pp.  1 10  e«  teq.    For  Celtic  ciamplea  I  am  indebted  to  that  learned 

ikd  genial  ccholar,  Prof.  J.  P.  Mahaffy,  of  Trinity  College,  Dublin.     See  also  story  of  the 

11  dmppiuj;  a  rock  when  forced  by  the  archangel  Uicbael  to  aid  him  in  building  Uont 

aint-Miehel  0(i  the  we^t  coaat  of  France,  in  S^billot'g  "Traditions  de  la  Haate-Bretagne," 

jToK  i,  p.  %'i ;  al«v  muUitadw  of  other  example*  in  the  Rome  work.    For  Marco  Polo,  M<e  iti 

JrymcoB,  p.  837 ;  also  Charton,  "  Voja^curs  auciens  et  modemea,"  pp.  274  <(  ««9.,  wbarv 

\  long  and  circumaianiial  legend  la  given. 
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One  of  the  moat  beantiful  was  evolved  at  Rome.  On  the  bor- 
der of  the  mediaeval  city  stands  the  church  of  *•  Domine  quo 
vadia";  it  was  erected  in  honor  of  a  stone,  which  is  still  pre- 
served, bearing  a  mark  resembling  a  human  footprint — perhapa 
the  bed  of  a  fossil. 

Out  of  this  a  pious  legend  grow  as  naturally  as  a  wild  rose  in 
a  prairie.  According  to  this  story,  in  one  of  the  first  great  per- 
secutions the  heart  of  St.  Peter  failed  him,  and  he  attempted 
to  flee  from  the  city ;  arriving  outside  the  walls  he  was  suddenly 
confronted  by  the  Master^  whereupon  Peter  in  amazement  asked, 
"  Lord,  where  goest  thou  ?  "  (Domine  quo  vadis  t) ;  to  which  the 
Master  answered,  "  To  Rome,  to  be  crucified  again."  The  apostle, 
thus  rebuked,  returned  to  martyrdom ;  the  Master  vanished,  but 
left,  as  a  perpetual  memorial,  his  footprint  in  the  solid  rock. 

Still  another- legend  accounts  for  a  curious  mark  in  a  stone  ftt 
Jerusalem.  According  to  this,  St.  Thomas,  after  the  ascension 
of  the  Lord,  was  again  troubled  with  doubts,  whereupon  the  Vir- 
gin Mother  threw  down  her  girdle,  which  left  its  imprint  upon 
the  rock,  and  thus  converted  the  doubter  fully  and  finally. 

And  still  another  example  is  seen  at  the  very  opposite  extreme 
of  Europe,  in  the  legend  of  the  priestess  of  Hertha  in  the  island  of 
Rugen.  She  had  been  unfaithful  to  her  vows,  and  the  gods  fur- 
nished a  proof  of  her  guUt  by  causing  her  and  her  child  to  sink 
into  the  rock  on  which  she  stood.* 

*  For  mjtha  and  legends  otTsUUiztng  •bont  bowlden  and  other  stone*  curiou^lr  ittiap 
or  marked,  *ee,  on  the  general  subject,  in  additioD  to  worka  already  cited,  Doa  Or 
"Lm  Dieus  F^tichea,"  1760,  pattan,  bat  especially  pp.  IBO,  107;  and  for  a 
•tatenient  as  to  worship  paid  tbvm,  see  Ourard  dc  Rialle,  "  Mfthologie  compute,'*  toL  i 
chapter  U.  For  iinprint«  of  Duddba's  feet,  see  Tylor,  "  BeMarcbo*  into  Ibu  Early  Oltforr 
of  Uankind,"  London,  IS7B,  pp.  llfi  ti  %»q.  ;  also  Coleman,  p.  208,  and  Chartun,  "Yvym- 
geurc  auclcDii  et  modemcs,"  pp.  8SS,  866,  where  engrarings  of  oac  of  the  imprints,  and  of 
the  temple  above  another,  are  seen.  There  are  fire  whioh  are  considered  autheticic  by  ilia 
Swmeee^  and  a  multttudo  of  others  more  or  less  strongly  insisted  upon.  For  the  imprint  <it 
Hoaes'  body,  see  trsTclcrs  from  Sir  John  MaundcTille  down.  For  the  mark  of  Xeptmtels 
trident,  aee  last  edition  of  Hurray's  "  Ilandbouk  of  Greece,"  vol  i,  p.  322,  and  Bnnioof, 
"L«  L^i^eadc  Ath6Dleiue,"  p.  1B3.  For  imprint  of  the  feet  of  Cbiiai,  and  the  Vlrfia's 
ginilo  and  tears,  see  many  of  the  older  trarclers  b  Palestine,  as  Arculf,  f^oucliani,  Begitr, 
■ndespeciallT  Bertrandon  de  la  Brocquiirc  In  Wright's  "  Collcdion,"  pp.  S89,  840;  also 
Mauodrell's  "  Travels  "  and  Maundeville.  For  the  curious  legend  rrgarding  the  Impcliit  of 
Abraham's  foot,  see  Weil,  "Bibllsche  Legenden  der  Muselm&nner,"  pp.  01  «  M17.  for 
Oiany  additional  examples  in  Palestine,  particularly  the  imprints  of  ibe  Uidies  of  tKiw* 
•poMlea  on  Bt49rne«  in  the  Garden  of  Oethsemsne  and  of  St.  Jerome's  body  in  the  dstiy 
see  Boaavaa,  "Relation  du  Voyage  du  Levant,"  Nsnoy,  16T6, poitun.  For  the  vocions  ii» 
prints  made  by  Satan  and  giants  in  Scandinavia  and  Ocmiany,  see  Thorpe,  U,  tS :  Fridt 
Hoba,  pp.  ISd  and  pauim.     For  a  very  rich  oollootion  of  such  ost''  '  i'«nds  rrfarA- 

log  slonas  and  marks  in  Qcnuany,  ««e  Karl  Dartsoli,  **  Bagen,  Mai  r-briuati*  ««• 

Mm-1  ^VJcij,  18W>.  vol  U,  pp.  420  rf  uq.     For  a  woodciit  rcpnucutinp  tbw  Imprfatt 

<rf  .■  .  feet  at  Catauio,  fcr  »"TiartoTi,  "V«Tiirci!n  anpicn*  ct  mojrmr*."  vol  B, 

p.  7S.     t'ut  a  woodcut  repreM^i'  -hii^bc 

AsosailtNl  to  hMvvn,  see  woodv:'  lOltiBfj. 
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Another  and  very  fruitful  source  of  explanatory  myths  is 
found  in  ancient  centers  of  volcanic  action,  and  especially  in  old 
cratera  of  volcanoes  and  fisgures  filled  with  water. 

In  China  we  have,  among  other  examples.  Lake  Man,  which 
was  once  the  site  of  the  flourishing  city  Chiang  Shui,  over- 
whelmed and  sunk  on  account  of  the  heedlessness  of  its  inhabi- 
tants  regarding  a  divine  warning. 

In  Phrygia  the  lake  and  morass  near  Tyana  were  ascribed  to 
the  wrath  of  Zeus  and  Hermes,  who,  having  visited  the  cities 
hich  formerly  stood  there,  and  having  been  refused  shelter  by 
all  the  inhabitants  save  Philemon  and  Baucis,  sank  the  wicked 
cities  beneath  the  lake  and  morass,  but  rewarded  their  bene- 
factors. 

Stories  of  similar  import  grew  up  to  explain  the  crater  near 
Sipylos  in  Asia  Minor  and  that  of  Avemus  in  Italy ;  the  latter 
came  to  be  considered  the  mouth  of  the  infernal  regions,  as  every 
Bchool-boy  knows  when  he  has  read  his  Virgil. 

In  the  later  Christian  mythologies  we  have  such  typical  le- 
gends as  those  which  grew  up  about  the  old  crater  in  Ceylon ;  the 
salt  water  in  it  was  accounted  for  by  supposing  it  the  tears  of 
Adam  and  Eve,  who  retreated  to  this  point  after  their  expulsion 
from  paradise  and  bewailed  their  sin  during  a  hundred  years. 

So,  too,  in  Germany  we  have  multitudes  of  lakes  supposed  to 
owe  their  origin  to  the  sinking  of  valleys  as  a  punishment  for 
human  sin.  Of  these  are  the  "Devil's  Lake,"  near  Gustrow, 
which  rose  and  covered  a  church  and  its  priests  on  account  of 
their  corruption;  the  lake  at  Probst-Jesar,  which  rose  and  cov- 
ered an  oak-grove  and  a  number  of  peasants  resting  in  it  on  ac- 
count of  their  want  of  charity  to  beggars ;  and  the  Lucin  Lake, 
which  rose  and  covered  a  number  of  soldiers  on  account  of  their 
cruelty  to  a  poor  peasant. 

Such  legends  are  found  throughout  America  and  in  Japan, 
and  will  doubtless  be  found  throughout  Asia  and  Africa,  and 
especially  among  the  volcanic  lakes  of  South  America,  the  pitch 
lakes  of  the  Caribbean  Islands,  and  even  about  the  Salt  Lake  of 
Utah;  for  explanatory  myths  and  legends  under  such  circum- 
stances are  inevitable.* 

Cornell  rnircrsltjr.  For  the  legend  of  Domint  quo  vadU,  tee  many  booke  of  tmrel  imd 
nearly  all  guldc-boolcs  for  Rome,  from  Ihc  me<l);pval  "  Mirabilia  Romic  "  to  the  lat«<it  e<lit]oa 
of  Uumy.  The  footprints  of  Mohammed  at  Cairo  were  shofm  to  the  prpscni  writer  In 
1889.  Oti  the  general  subject,  with  many  striking  examples,  ice  Falaan,  "L«  F^riodc  glo- 
Ciaire,"  Parb,  1889,  pp.  IT  and  394,  296. 

*  Ji$U>  tOTths  explaining  volcanic  craters  and  Ukca,  and  embodying  ideas  of  the  wratb 
of  Hearcn  against  former  inhabitanta  of  the  neighboring  country,  see  Forbtger,  "  Alte 
OoograpUc,"  Haroburg,  1877,  i,  663.  For  ciaggerations  oonoeminK  the  Dead  Sea,  «ee 
ibid.,  i,  676.  For  the  linking  of  Chiang  Shai  and  other  examples,  «ee  Denny's  "  Folklorr  of 
CMoa,"  p.  I'iOtt  tfj.    For  the  dnklng  of  the  Phrygian  r^oo,  the  destntctioa  of  it*  infaabU 


THE  POPULAR  SClByCS 


■ 


To  the  same  manner  of  explaining  striking  appearances  in 
pbysicaJ  geography,  and  especially  strange  rocks  and  bowlders, 
we  mainly  owe  the  innumerable  stories  of  the  transformation  of 
living  b«ing8,  and  especially  of  men  and  women,  into  these  natu- 
ral features. 

In  the  mythology  of  China  we  constantly  come  upon  legends 
of  such  transformations — from  that  of  the  first  counselor  of  the 
Han  dynasty  to  those  of  shepherds  and  sheep.  In  the  Brahman- 
ical  mythology  of  India,  Salagrama,  the  fossil  ammonite,  is  recog- 
nized as  containing  the  body  of  Vishnu's  wife,  and  the  Binlang 
stone  has  much  the  same  relation  to  Siva;  so,  too,  the  nymph 
Ramba  was  changed,  for  oflfending  Ketu,  into  a  mass  of  sand ;  by 
the  breath  of  Siva  elephants  were  turned  into  stone,  and  in  a 
very  touching  myth  Luxman  is  changed  into  stone  but  afterward 
released.  In  the  Buddhist  mythology  a  Nat  demon  is  repre- 
sented as  changing  himself  into  a  grain  of  sand. 

Among  the  Greeks  such  transformation-myths  come  constantly 
before  us — both  the  changing  of  stones  to  men  and  the  changing 
of  men  to  stones.  Deucalion  aild  Pyrrha,  escaping  from  the  flood, 
repeopled  the  earth  by  casting  behind  them  stones  which  becamo 
men  and  women ;  Heraulos  was  changed  into  stone  for  offending 
Mercury;  Pyrrhua  for  offending  Rhea;  Phineus,  and  Polydekt«a 
with  his  guests,  for  offending  Perseus ;  under  the  petrifying  glance 
of  Medusa's  head  such  transformations  became  a  thing  of  coursa 

To  myth-making  in  obedience  to  the  desire  of  explaining  strik- 
ing natural  appearances,  coupled  with  the  idea  that  sin  must  be 
followed  by  retribution,  we  also  owe  the  well-known  Niobe  myth. 
Having  incurred  the  divine  wrath,  she  saw  those  dearest  to  her 
destroyed  by  missiles  from  heaven,  and  was  finally  transformed 
into  a  rock  on  Mount  Sipylos  which  bore  some  vague  resemblanoo 
to  the  human  form,  and  her  tears  became  the  rivulets  w^m-*' 
trickled  from  the  neighboring  strata. 

Thus,  in  obedience  to  a  moi-al  and  intellectual  impulse,  n  strik- 
ing geographical  appearance  was  explained,  and  for  ages  piouis 
Greeks  looked  with  bated  breath  upon  the  rock  at  Sipylos  wliich 
was  once  Niobe,  just  as  forages  pious  Jews,  Chrisl'  '  *''•►- 

hammedans  looked  with  awe  upon  the  salt  pillar  at 
which  was  once  Lot's  wife. 

teBU,U)dthe  MTiog  vf  Fhnenioti  und  Bauds,  see  (Md*!  "  M<>u  k  Vm; 

■Lm  BSttiohar,  "  BaoincaUiu  dcr  Altcn,"  cic     For  tha  Ucei  in  >    .  .     nxa  1k« 

tMTt  of  AdkiD  aod  Eve,  tee  variftnU  of  tb«  origioitl  legend  in  M aaDiicriUv  aad  la  J&t^B 
AadcrMn,  "  lU'lMbesclitvitjuog,"  10<J9,  li,  13a,     ¥<it  the  rolcutle  uuur«  of  tV'i-  nr«x»  I 
Wfl  D»uh«D7  dwd  in  Bmilh'i  "  r>!clIon»ry,"  lfl7S,  mth  voe.  "  PalMtlnc."    Kor  ' 
mu;  ow^ing  their  ori(;iii  to  hntnAn  tin  ami  rario<u  »npmuitnr*l  oitnwa,  hoc  Kok 
"  Sbijcii,  MftKhao  and  Osbrtache  aiu  McGlctnnbuig,"  toL  t.  pp.  89?  it  »tg.    IW  M 
AnMrim,  tm  any  good  con*ct!ca  of  Ind>&n  Ic^^Mida.    Tta  \akta  'i    ' 
uaDy,  Ha  Braoa'i  "  Ja(aae«Ud>e  ViKhen  ami  Sagw,"  Lvipale,  I 
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Pausanias,  one  of  the  most  honest  of  ancient  travelers,  gives 
U8  a  striking  exhibition  of  this  feeling.  Having  visited  this  mon- 
ument of  divine  vengeance  at  Mount  Sipylos,  he  tells  us  very 
naVvely  that,  though  he  could  discern  no  human  features  when 
standing  near  it,  he  thought  that  he  could  see  them  when  standing 
at  a  distance.  There  could  hardly  be  a  better  example  of  that 
most  common  and  deceptive  of  all  things — belief  created  by  the 
desire  to  believa 

In  the  pagan  mythology  of  Scandinavia  wo  have  such  tj^pical 
examples  as  Bors  slaying  the  giant  Ymir  and  transforming  his 
bones  into  bowlders ;  also  "  the  giant  who  had  no  heart "  trans- 
forming six  brothers  and  their  wives  into  stone ;  and,  in  the  old 
Christian  mythology,  St,  Olaf  changing  into  stone  the  wicked 
giants  who  opposed  his  preaching. 

So,  too,  in  Celtic  countries  we  have  in  Ireland  such  legends  as 
those  of  the  dancers  turned  into  stone ;  and  in  Brittany,  the  stones 
at  Plesa^,  which  were  once  hunters  and  dogs  violating  the  sanctity 
of  Sunday ;  and  the  stones  of  Carnac,  which  were  once  soldiers 
who  sought  to  kill  St.  Comely. 

Teutonic  mjrthology  inherited  from  its  earlier  Eastern  days  a 
similar  mass  of  old  legends,  and  developed  a  still  greater  mass  of 
new  ones.  Thus,  near  the  Konigstein,  which  all  visitors  to  the 
Saxon  Switzerland  know  so  well,  is  a  bowlder  which  for  ages  was 
believed  to  have  once  been  a  maiden  transformed  into  stone  for 
refusing  to  go  to  church  ;  and  near  Rosenberg  in  Mecklenburg  is 
another  curiously  shaped  stone  of  which  a  similar  story  is  told. 
Near  Spomitz,  in  the  same  region,  are  seven  bowlders  whose  forms 
and  position  are  accounted  for  by  a  long  and  circumstantial  legend 
that  they  were  once  seven  impious  herdsmen  ;  near  Brahlsdorf  is 
a  stone  which,  according  to  a  similar  explanatory  myth,  was  once 
a  blasphemous  shepherd ;  near  Schwerin  are  three  bowlders 
which  were  once  wasteful  servants;  and  at  Neustadt,  down  to  a 
recent  period,  was  shown  a  collection  of  stones  which  were  once  a 
bride  and  bridegroom  with  their  horses  and  wagon — all  punished 
for  an  act  of  cruelty ;  and  these  stories  are  but  typical  of  thousands. 

At  the  other  extremity  of  Europe  we  may  take,  out  of  the 
multitude  of  explanatory  myths,  that  which  grew  about  the  well- 
known  group  of  bowlders  near  Belgrade.  In  the  midst  of  them 
stands  one  larger  than  the  rest :  according  to  the  legend  which 
waa  develojjed  to  account  for  all  these,  there  once  lived  there  a 
swineherd,  who  was  disrespectful  to  the  consecrated  host ;  where- 
upon he  was  changed  into  the  larger  stone,  and  his  swine  into  the 
smaller  ones.  So  also  at  Saloniki  we  have  the  pillars  of  the  ruined 
t'  hioh  are  widely  believed,  especially  among  the  Jews  of 

11  ,n  i,\  \\:%\4'  miirt  been  himian  beings,  and  are  therefore 

k  i  columua." 


Among  the  Arabs  we  have  an  addition  to  our  sacred  account 
of  Adam — the  legend  of  the  black  stone  of  the  Caaba  at  Mecc*, 
into  which  the  angel  was  changed  who  was  charged  by  the  Al- 
mighty to  keep  Adam  away  from  the  forbidden  fruit,  and  who 
neglected  his  duty. 

Similar  old  transformation  legends  are  abundant  among  the 
Indians  of  America,  the  negroes  of  Africa,  and  the  natives  of 
Australia  and  the  Pacific  islands. 

Nor  has  this  making  of  myths  to  account  for  remarkable  ap- 
pearances yet  ceased,  even  in  civilized  countries. 

About  the  beginning  of  this  century  the  Qrand  Duke  of  Wei- 
mar, smitten  with  the  classical  mania  of  his  time,  placed  in  the 
public  park  near  his  palace  a  little  altar,  and  upon  this  was  canrod, 
after  the  manner  so  frequent  in  classical  antiquity,  a  serpent 
taking  a  cake  from  it. 

And  shortly  there  appeared,  in  the  town  and  the  country 
aroimd  about,  a  legend  to  explain  this  altar  and  its  decoration.  It 
was  commonly  said  that  a  huge  serpent  had  laid  waste  that  region 
in  the  olden  time,  until  a  wise  and  benevolent  baker  had  rid  the 
world  of  the  monster  by  means  of  a  poisoned  biscuit. 

So,  too,  but  a  few  years  since,  in  the  heart  of  the  State  of  Now 
York,  a  swindler  of  genius  having  made  and  buried  a  "petrified 
giant,"  one  theologian  explained  it  by  declaring  it  a  Phoenician 
idol,  and  published  the  Phcsnician  inscription  which  he  thought 
he  had  found  upon  it ;  others  saw  in  it  proofs  that "  there  were 
giants  in  those  days,"  and  within  a  week  after  its  discovery  myths 
were  afloat  that  the  neighboring  remnant  of  the  Onondaga  Indians 
had  traditions  of  giants  who  frequently  roamed  through  tliat 
region.* 


»3 


*  For  trantformatloD  myth*  and  legend*,  identifying  rocks  sod  stonM  with  god« 
heroes,  tee  Welckcr,  "  (jottertebre,"  pp.  818  tt  leq.  For  recent  aAd  more  aoMcaiUe 
menta  for  ibc  general  reader,  see  Robertson  SmlLb'i  odmirablo  "  Lecture*  on  tbc  Rcllj 
of  the  Semites,"  Edinburgli,  18i$9,  pp.  80  H  »tq.  For  »onie  thouglitful  rcni&rkii  on  Uie 
ftdoration  of  stones  rather  than  statues,  with  reference  to  the  aDointing  of  the  tU>\\t»  at  Dcthel 
bjrJarob,  dee  [)odwc1I,"TourttirougbOrecce."vol.  ii.p.  172;  k1»o  Robertson  Sen  itti  u  abort, 
Leoture  V.  For  Ctiineac  transfonnation  legends,  s«e  Denny's  "  Folklore  of  China,"  p|k.  M 
and  128.  For  Hindu  and  other  ancient  legends  of  tnuuformations,  se*  Dawson,  "  OlolM»> 
ary  of  Hindu  Ujihologr,"  also  Ooletnaa  ••  aboir«,  tlso  Cox,  "  Mytbolog;  of  the  Iryaa  Nft- 
tion»,"  pp.  81-97,  etc.  For  such  transform tioni  la  Greece,  ««o  the  "Iliad,"  and  Orid  as 
al)OTe ;  also  Btark,  "  Niobc  und  die  Xiobidcn,"  p.  444  and  elsewhere :  also  PT»>llpr,  "  OHecb- 
ische  Mythologic,"  ii,  383  ;  also  Baumcigt«r,  "  Dc  •  rt. 

"Klobe";  aUo  BiJttlclier  as  alxite;  alsoCurtiur,  ',% 

For  Pauaanius's  naiv*  confcsiton  regarding  the  tSipyloi  rock,  •»  book  1,  2l&  tSm  alw 
Texier,  "  Asie  Uinenre,"  pp.  SOS  tt  tegr.  ;  also  Chaiullcr,  "  Tr«rBla  in  GrMOS,*"  <cit  n.  rt  M, 
who  seem*  to  hold  lo  the  later  oHe;iu  of  ihf  stAtue.    At  th«  end  of  l!attiBcl<i  *■ 

cng:r»v log  copied  from  Stuart  which  ac^mn  !■•  «>"•"'  'i"«t   ««  '"  ■••••  >^i>-.i".  ir.-  ■.r-r 

{Mriod  Art  was  allowrtl  to  help  Nature.     ) 
dea  K.  Gjmnaaiame,"  in  EUwangen,  "Mylh<ji  '^i 

«  Orimnt, 
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To  the  same  stage  of  thought  belongs  the  conception  of  human 
beings  changed  into  trees. 

But,  In  the  historic  evolution  of  religion  and  morality,  while 
changes  into  stone  or  rock  were  considered  as  punishment,  or  evi- 
dence of  divine  wrath,  those  into  trees  and  shrubs  were  frequently 
looked  upon  as  rewards,  or  evidences  of  divine  favor. 

A  very  beautiful  and  touching  form  of  this  conception  is  seen 
in  such  myths  as  the  change  of  Philemon  into  the  oak,  and  of 
Baucis  into  the  linden  ;  of  Myrrha  into  the  myrtle ;  of  Melos  into 
the  apple-tree ;  of  Attys  into  the  pine ;  of  Adonis  into  the  rose- 
tree  ;  and  in  the  springing  of  the  vine  and  grape  from  the  blood 
of  the  Titans,  the  violet  from  the  blood  of  Attys,  and  the  hyacinth 
from  the  blood  of  Hyacinthus. 

Thus  it  was,  during  the  long  ages  when  mankind  saw  every- 
where miracle  and  nowhere  law,  that,  in  the  evolution  of  religion 
and  morality,  striking  features  in  physical  geography  became  con- 
nected with  the  idea  of  divine  retribution.* 

But,  in  the  natural  coxirse  of  intellectual  growth,  thinking  men 
began  to  doubt  the  historical  accuracy  of  these  myths  and  legends 
— or,  at  least,  to  doubt  all  save  those  of  the  theology  in  which  they 
happened  to  be  bom  ;  and  the  next  step  was  taken  when  they  be- 
gan to  make  comparisons  between  the  myths  and  legends  of  differ- 
ent neighborhoods  and  countries ;  so  came  into  being  the  science 


457 ;  t]80  Thorpe,  "  Korthern  Antiquities  "  ;  also  Friedrich,pa«mm,  especiallj  p.  1 16  <<  itq,  ; 
also,  for  *  m&u  of  rer;  cuHous  ones,  Karl  Bartscb,  "Sagcn,  Mirchen  und  Gebriuohc  our 
Mecklenburg,"  *ol.  i,  p  4?0,  H  »eq. ;  also  K&rl  Stmrock'a  edition  of  the  "  EUda,"  ntntb  editioD, 
p.  S19;  olio  John  Fiske,  "  Myths  and  M}^h-Uaker«,"  pp.  8  and  9.  On  tbe  univcrsalitj  of 
•ucb  legends  and  rarths,  sec  Ritter's  "  Erdkundc,"  xiv,  1098-1122.  For  Iriab  examplca,  sco 
Hans,  "  Real  Encyeloijadie,"  art.  "  Stein  " ;  and  for  multitudes  of  cxaraplcs  in  Brittany,  tee 
S^billot,  "Traditiona  du  la  Hautc-BretiL^e."  For  the  enchanted  ooIuoidb  at  Saloniki,  nee 
latait  edition  of  Murray's  '•  Handbook  of  Turkey,"  vol.  ii,  p.  711.  For  the  legend  of  the 
angel  changed  into  stone  for  neglecting  to  guard  Adam,  see  Weil,  university  librarian  at 
Heidelberg,  "Bibliscbe  Legcnde  dcr  Musclmanncr,"  Frankfort^m-Main,  1845,  pp.  87  and 
84.  For  similar  transformation  legends  in  Australia  and  among  the  American  Indiana,  see 
Andrew  Lang,  "Mythology,"  Frflocb  translation,  pp.  83  and  102;  abo  his  "Myth  Kitoal 
and  Religion,"  vol.  i,  pp.  150  *t  teg.,  citing  numerous  examples  from  J,  G.  Miiller,  "  Urre* 
llj^'toncii,"  Dorman's  "  Primitive  Superstitions,"  and  "  Report  of  the  Bureau  of  Ethnology  " 
for  188i>-'8I  ;  and  for  an  African  example,  see  account  of  the  rock  at  Balon  which  was  onc4 
a  woman,  in  Rdrengcr-Feraod,  "Contcs  populaireo  de  la  Sin^anbie^"  diap.  Tlii.  For  the 
Wcimsr  If'j^pnd,  sec  Lewes,  "  Life  of  Goethe,"  Book  FV.  For  tbe  myths  which  arose  about 
i!'  -■  "  Cardiff  Giant  "  in  the  ?tatc  of  New  York,  se«  especially  an  article  by  G.  A. 

.'-I  .   D.,  in  "The  Popular  .Sdenec  Monthly  "  for  June,  1878  ;  and  fertile  "  Phffinician 

Inscription,"  given  at  length  with  •  transhition,  ecc  tlie  Rer.  Alexander  McWhort«r,  in  "  The 
Galaxy  "  for  July,  1672.  Tbe  present  writer  has  In  his  possession  a  mass  of  curious  docu- 
m4CkU  regarding  thla  fraud  anJ  thcmyihs  to  whit-h  it  gave  rise,  and  hopes  ere  long  to  pre- 
•  iii..,ii..„..,ni  I/,  tir  «!f.,,t/™,,nv  raliiKbIc  pi'per. 

lad  Rome  of  ti-ausformationa  into  trees  and  shraba,  aca 
J'.':  .iiicii,"  six,  pp.  i  and  3 ;  aUo  Ovid, "  Metamorphoses," /Mwnm  / 
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of  Comparative  Mythology — a  science  sure  to  be  of  vast  ralQC,  be- 
cause, despite  many  stumblings  and  vag'aries,  it  shows  ever  moro 
and  more  how  onr  religion  and  morality  have  been  gradtuilJy 
evolved,  and  gives  a  firm  basis  to  faith  that  higher  planes  may  yet 
be  reached. 

Such  a  science  makes  the  sacred  books  of  the  world  more  and 
more  precious,  in  that  it  shows  how  they  have  been  the  necessary 
envelopes  of  our  highest  spiritual  sustenance;  how  even  myths 
and  legends  apparently  the  most  puerile  have  been  the  natural 
husks  and  rinds  and  shells  of  our  best  ideas ;  and  how  the  atmos- 
phere is  created  in  which  these  husks  and  rinds  and  shells  in  duo 
time  wither,  shrivel,  and  fall  away,  so  that  the  fruit  itself  may 
be  gathered  to  sustain  a  nobler  religion  and  a  purer  morality. 

The  coming  in  of  Christianity  contributed  elements  of  inetitin^H 
ble  value  in  this  evolution,  and,  at  the  center  of  all,  the  thnugl4|| 
words,  and  life  of  the  Master.  But  when,  in  the  darkness  that 
followed  the  downfall  of  the  Roman  Empire,  there  was  developed 
a  theology  and  a  vast  ecclesiastical  power  to  enforce  it,  the  most 
interesting  chapters  in  this  evolution  of  religion  and  morality 
wore  unfortunately  removed  from  the  domain  of  science. 

So  it  came  that  for  over  eighteen  hundred  years  it  has  be«n 
thought  natural  and  right  to  study  and  compare  the  ^'  '  'id 
legends  arising  east  and  west  and  south  and  north  of  ;n6 

with  each  other,  but  never  with  those  of  Palestine  itself;  ao  ife 
came  that  one  of  the  regions  most  fruitful  in  materials  for  rever- 
ent thought  and  healthful  comparison  was  held  exempt  from  the 
nnbiased  search  for  truth ;  so  it  came  that,  in  the  name  of  truth, 
truth  was  crippled  for  ages.  While  observation,  and  thought  upon 
observation,  and  the  organized  knowledge  or  science  which  ref^ults 
from  these,  progressed  as  regarded  the  myths  and  Icgpnds  of  other 
countries,  and  an  atmosphere  was  thus  produced  gi\ing  pun>r  con- 
ceptions of  the  world  and  its  government ;  myths  of  that  littlo 
geographical  region  at  the  eastern  end  of  the  Modiioi  nv 

tained  possession  of  the  civilized  world  in  their  origii  do 

form,  and  have  at  times  done  much  to  thwart  the  noblest  efforts 
of  religion,  morality,  and  civilization. 

The  history  of  myths — of  their  growth  under  the  earlier 
pha-ses  of  human  thought  and  of  their  decline  under  moilem 
thinking — is  one  of  the  most  interesting  and  suggest  •--  ■  '  human 
studies  ;  but,  since  to  treat  it  as  a  whole  would  Pe'i  I'lmes, 

I  shall  select  only  one  small  group, and  out  of  this  t  la 

myth— one  about  which  there  can  no  longer  be  nii; 
group  of  myths  and  legends  which  grew  upon  th< 
Dead  Sea,  and  esi 
Buccesaive 
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length  and  nine  miles  in  width;  it  lies  in  a  veiy  deep  fissure 
extending  north  and  south,  and  its  surface  is  about  thirteen  hun- 
dred feet  below  that  of  the  Mediterranean.  It  has,  therefore,  no 
outlet,  and  is  tlie  receptacle  for  the  waters  of  the  whole  system  to 
which  it  belongs,  including  those  collected  by  the  Sea  of  Galilee 
and  brought  down  thence  by  the  river  Jordan. 

It  certainly — or,  at  least,  the  larger  part  of  it — ranks  geologi- 
cally among  the  oldest  lakes  on  earth.  In  a  broad  sense  the  re- 
gion is  volcanic:  on  its  shore  are  evidences  of  volcanic  action 
which  mxist,  from  the  earliest  period,  have  aroused  wonder  and 
fear,  and  stimulated  the  myth-making  tendency  to  accouut  for 
them.  On  the  eastern  side  are  impressive  mountain-musses  which 
have  heen  thrown  up  from  old  volcanic  vents ;  mineral  and  hot 
springs  abound,  some  of  them  spreading  sulphurous  odors ;  earth- 
quakes have  been  frequent,  and  from  time  to  time  these  cast  up 
masses  of  bitumen ;  concretions  of  sulphur  and  large  formations 
of  salt  constantly  appear. 

The  water  which  comes  from  the  springs  or  oozes  through  the 

t  layers  upon  its  shores  constantly  brings  in  various  salts  in 
iolution,  and,  being  rapidly  evaporated  under  the  hot  sun  and 
dry  wind,  there  has  been  left,  in  the  bed  of  the  lake,  a  strong 
brine  heavily  charged  with  the  usual  chlorides  and  bromides — a 
sort  of  bitter  "  mother  liquor."  This  fluid  has  become  so  dense  as 
to  have  a  remarkable  power  of  supporting  the  human  body ;  is  of 
an  acrid  and  nauseating  bitterness ;  and  by  ordinary  eyes  no  evi- 
dence of  life  is  seen  in  it. 

Thus  it  was  that  in  the  lake  itself,  and  in  its  surrounding 
ores,  there  was  enough  to  make  the  generation  of  explanatory 
ha  on  a  large  scale  inevitable. 

The  main  northern  part  of  the  lake  is  very  deep,  the  plummet 
having  shown  an  abyss  of  thirteen  hundred  feet,  but  the  south- 
ern end  is  shallow  and  in  places  marshy. 

The  system  of  which  it  forms  a  part  shows  a  likeness  to  that 
in  South  America,  of  which  the  mountain  lake  Titicaca  is  the 
main  feature ;  as  a  receptacle  for  surplus  waters,  only  rendering 
them  by  evaporation,  it  resembles  the  Caspian  and  many  other 
seas ;  as  a  sort  of  evaporating  dish  for  the  teachings  of  salt  nxjk, 
and  consequently  holding  a  body  of  water  unfit  to  support  the 
higher  forms  of  animal  life,  it  resembles,  among  others,  the  Me- 
dian lake  of  Urumiah;  as  a  deposit  of  bitumen,  it  resembles  the 
pitch  lakes  of  Trinidad. 

■>._;!.:..  .  4 1. ...   ,  .  ,.._ .  xu-  T>  .  1  fi.jj  j^  its  appearance  to  pre- 

J  extra-Drdiuary  difficulty  to 
mudeni  geuiogist  or  g '  r.  * 
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At  a  very  early  period,  myths  and  legends,  many  and  Ic 
grew  up  to  explain  features  then  so  incomprehensible. 

As  the  myth  and  legend  grew  up  among  the  Greeks  of  ^ 
refusal  of  hospitality  to  Zeus  and  Hermes  by  the  village  in 
Phrj'gia,  and  the  consequent  sinking  of  that  beautiful  region 
with  its  inhabitants  beneath  a  lake  and  morass,  so  there  came  a 
belief  in  a  similiar  offense  by  the  people  of  the  beautiful  valley 
of  Siildim,  and  the  consequent  sinking  of  that  valley  with  its  in- 
habitants beneath  the  waters  of  the  Dead  Sea.  Very  similar  to 
the  ai;coimts  of  the  saving  of  Philemon  and  Baucis  are  those  of  the 
saving  of  Lot  and  his  family. 

But  the  myth-makiug  and  miracle-mongerlng  by  no  mc 
ceeised  in  ancient  times  ;  they  continued  to  grow  through  the 

outonr  de  la  Mer  Morte  " ;  SttiJey'8  "  Palestine  and  Byria  "  ;  Schaift  •*  ThroujEli  Bible 
Land*'';  and  other  tmvelurs  btsreaftcr  quoted.  For  good  "■  photogramtft*^  ahowiag 
character  of  the  wbolc  region,  sec  the  portfolio  formiog  part  of  Dc  LuTnre's 
"  Voyage  d'Exploraiion."  For  geographical  summaries,  ace  Redua, "  La  T«rT«,'*  PaHa,  II 
pp.  832-S4;j ;  Bitter,  "  Erdliundc,"  volumes  devoted  to  Faieatine  and  etipcdaHy  as  rapple- 
mented  in  Oago'a  tronslatioQ  with  additions ;  Reoltis,  "  Noarellc  G6ogrmpble  Unlrefwllc,* 
Is,  786,  where  a  small  map  ic  given  preaenting  dUferonoe  In  depth  betwoea  Ute  two  adi 
of  the  lake,  of  which  so  much  woa  made  theologically  before  Lartet.  For  still  better 
mapa,  see  De  Saulcy,  and  especially  De  Luyncti,  "  Voyage  d'Exploration  *'  (portfultoi.  Fbr 
very  iniercating  panoramic  views,  see  last  edition  of  Canon  Tristram's  "Ijnr^  '," 

p.  035.    For  the  geology,  ?ec  Lartct,  in  his  reports  to  the  French  Geographical  uid 

especially  in  vol.  ui  of  Do  Luynee's  work,  where  there  is  an  admirable  geological  nap  wtib 
sectloDi,  etc;  also  Ritter;  also  Sir  J.  W.  Dawson's  "Egypt  and  .'^yria,"  pabUsbcd  b^  tte 
Religious  Tract  Sodcty  ;  also  Rev.  Cunningham  Gclkie,  D.  D.,  "  Geology  of  Faleatise  " :  and 
for  pictures  showing  salt  formation,  Tristram,  aa  abore^  For  the  nietcarolagy,  tee  Vlgao^ 
"  Report  to  De  Luyne«,"  pp.  60  ti  »eq.  For  chemistry  of  the  Dea*l  Sea,  eee  aa  abota,  aad 
Terrell's  report,  given  in  Gage's  Ritter,  vol.  ill.  Appendix  2,  and  tables  in  De  Lnyaea**  tUri 
Tolumc.  For  zoology  of  the  Dcail  Beo,  as  to  entire  abseuce  of  life  in  it,  see  all  oarUor  Uav- 
elert;  as  topreaenoc  of  lower  forms  of  life,  sco  Ehrunberg's  microsco  '  utioaala 

Gage's  Ritter.    See  also  reports  in  third  volume  of  Dc  Luynea.    For  .ii«  Dead 

Sea,  and  especially  regarding  "  appl«  of  Sodom,"  sec  Dr.  Lortet's  "l*ale»Une,"  p.  4ISt 
also  RecloB,  "  Nouvelle  06ographle,"  ix,  7S7.  Also  for  photographic  rcpraaaatalkMa  ef 
them,  ae«  portfolio  forming  part  of  De  Luynes's  worlc,  plate  27.  On  Stmbo's  ret7  perfkwt 
doMription,  etc.,  see  lib.  sri,  II,  44;  also  Failmeraycr,  "  Werke,"  pp.  177,  178.  Far 
tiaiDM  and  positions  of  a  large  number  of  salt  Lakes  in  voriooa  parts  of  the  world  nxm  or 
IcM  naembling  the  Dead  Sea,  see  De  Luyne^  Ui,  242  U  teq.  Fat  Trinidad  "  pltcb4akea,* 
found  by  Sir  Walter  Raleigh  in  l&8n,  see  Langegg,  "El  Dorado,**  Part  I,  pw  IQS,  aad 

Part  II.  p.  101 ;  also  RecliUt  Ritter,  H  al.    For  the  general  sahj    ■   "  *.ti1i«I,  "  tObh 

Lexicon,"  luh  vpe.  "  Todtaa  Veer,"  an  excellent  summary.     The  of  lli«  Ikad 

Sea  In  Lcnormant's  great  history  is  utterly  unworthy  of  hlin.  and  m'm  hA^t  beta  ihivwa 

togetbor  fmm  old  notes  after  his  death.     It  U  amaxing  to  ae«  ia  ancfa  a  anotk  tliw  aM  «•> 

pentition  tiint  birds  ntt4;ffl{>ting  to  fly  over  the  soa  are  sulTooalad.    Bm  l<Nni'  '  M>*> 

totre  aacicnnc  do  I'Orient,"  edition  of  UtiH,  voL  r|,  p.  11%.    Fbr  tha  abMtf'i 

tion   of  foreign   myths  and   legends  by  the  Jews,  see  Baring-Gould,  "it 

890.    For  the  views  of  Oreokt  and  Romaoa,  an*  4«peclally  TaciM"  **  TTln 

Pliny,  and  Sirabo,  In  whoM  remarks  are  the  g^rttu  of  many  - 

For  rtrj  curioiu  examplfli  ol  time,  see  Baicfui,  "  De  Excldi . 

p«mm. 
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diffival  and  modem  period  nntil  they  have  quietly  withered  away 
in  the  light  of  modem  scientific  investigation,  leaving  to  ns  the 
religious  and  moral  truths  they  inclose. 

It  would  be  interesting  to  trace  this  whole  group  of  myths : 
their  origin  in  times  prehistoric;  their  development  in  Greece 
and  Rome ;  their  culmination  during  the  ages  of  faith  ;  and  their 
disappearance  in  the  age  of  science.  It  woiild  be  especially  in- 
Btmctive  to  note  the  conscientious  efforts  to  prolong  their  life  by 
making  futile  compromises  between  science  and  theology  regard- 
ing them  ;  but  I  shall  mention  this  main  group  only  incidentally, 
confining  myself  almost  entirely  to  the  one  above  named — the 
most  remarkable  of  all — the  myth  which  grew  about  the  salt  pil- 
lars of  Usdum, 

I  select  this  mainly  because  it  involves  only  elementary  prin- 
ciples, requires  no  abstruse  reasoning,  and  because  all  controversy 
regarding  it  is  ended.  There  is  certainly  now  no  theologian  with 
a  reputation  to  lose  who  will  venture  to  revive  the  idea  regarding 
it  which  was  sanctioned  for  hundreds,  nay  thousands,  of  years  by 
theology,  was  based  on  Scripture,  and  was  held  by  the  universal 
Church  until  our  own  century. 

The  main  feature  of  the  salt  region  of  Usdum  is  a  low  range 
of  hills  near  the  southwest  corner  of  the  Dead  Sea,  extending  in 
a  southeasterly  direction  for  about  five  miles,  and  made  up  mainly 
of  salt  rock.  This  rock  is  soft  and  friable,  and,  under  the  influ- 
ence of  the  heavy  winter  rains,  it  has  been,  without  doubt,  from  a 
period  long  before  human  history,  as  it  is  now,  cut  ever  into  new 
shapes,  and  especially  into  pillars  or  columns,  which  sometimes 
bear  a  resemblance  to  the  human  form. 

A  clergyman  who  visited  this  spot  about  ten  years  since  speaks 
of  the  appearance  of  this  salt  range  as  follows : 

"  Fretted  by  fitful  showers  and  storms,  its  ridge  is  exceedingly 
uneven,  its  sides  carved  out  and  constantly  changing;  .  .  .  and 
each  traveler  might  have  a  new  pillar  of  salt  to  wonder  over  at 
intervals  of  a  few  years."  • 

Few  things  could  be  more  certain  than  that,  in  the  indolent 

*  i«  lo  U)«  •obaUBM  of  tbe  "  pilUra  "  or  "  lUtuca  "  or  "  necdlea  "  of  uU  »t  Didum, 
maiij  tnveleni  ^p««f\1t  of  it  n(>  "  miirl  and  aall."  Irby  and  Mangles,  in  their  "  TraveLi  In 
Ken***  Nubi«,  StHi,  and  the  Holy  L»nd,"  chapter  Tii,  call  it  "  salt  and  hardened  Bond." 
Th«  dl*tlon  a»  to  frequent  earring  out  of  new  "  pillar«  "  in  from  the  "  Travels  in  Palestine  " 
gf  Ui9  Bw.  H.  F.  (>»(>nru,  D.  D.  8c«  alto  Palmer,  "  Desert  of  the  ExoduB."  ii.  pp.  478,  479. 
fbr  fln((rairliiga  of  tbe  lalt  pillar  at  different  liro«9  compare  that  giren  by  Lynch  in  1848, 
vlwc  ii  annctrnl  xm  a  nilaiiiu  furrv  fi-ct  liii>l>,  with  that  given  by  Palmer  aa  tlio  frontis- 

ilge,  England,  1871,  when  it  was  small  and 

•'"  -• ^man  with  n  child  upon  hersboutden  " ; 

a  at  TTsdoni  given  by  Canon  Tristram, 

^lAiuA"    See  "  The  Land  of  lawel,"  by  H. 
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dreom^life  of  the  East,  mytlis  and  legends  would  grow  ap  to  ao- 
count  fur  this  as  for  other  strange  appearances  in  all  that  re^oo. 
The  question  which  a  religious  Oriental  put  to  himself  in  ancient 
times  at  Usdum  was  substantially  that  which  his  descendant  to- 
day puts  to  himself  at  Kosseir:  *'  Why  is  this  region  thu»  blast«d?" 
— "whence  these  pillars  of  salt?"  or  "whence  these  blocks  of 
granite  ? " — "  what  aroused  the  vengeance  of  Jehovah  or  of  Allah 
to  work  these  miracles  of  desolation  ?  " 

And,  Just  as  Maxime  Du  Camp  recorded  the  answer  of  the 
modern  Shemite  at  Kosseir,  so  the  compilers  of  the  Jewish  sacred 
books  recorded  the  answer  of  the  ancient  Shemite  at  the  Dead 
Sea ;  just  as  Allah  at  Kosseir  blasted  the  land  and  transformed 
the  melons  into  bowlders  which  are  seen  to  this  day,  so  Jehovah 
at  Usdum  blasted  the  land  and  transformed  Lot*8  wife  into  a 
pillar  of  salt  which  is  seen  to  this  day. 

No  more  difficulty  was  encountered  in  the  formation  of  the 
Lot  legend,  to  account  for  that  rock  resembling  the  human  form, 
than  in  the  formation  of  the  Niobe  legend,  which  accounted  for  a 
supposed  human  resemblance  in  the  rock  at  Sipylos ;  it  grew  up 
just  as  we  have  seen  thousands  of  similar  myths  and  legends 
grow  up  about  striking  natural  appearances  in  every  home  of  the 
hiunan  race.  Being  thus  consonant  with  the  universal  view  re- 
garding the  relation  of  physical  geography  to  the  divine  govern- 
ment, it  became  a  treasure  of  the  Jewish  nation  and  of  the  Chris- 
tian Church — a  treasure  not  only  to  be  guarded  against  all  ho«iiIe 
intrusion,  but  to  bo  increasetl,  as  we  shall  see,  by  the  myth-mak- 
ing powers  of  Jews,  Christians,  and  Mohammedans  for  thouaanda 
of  years. 

The  spot  where  the  myth  originated  was  carefully  kept  hx 
mind ;  indeed,  it  could  not  escape,  for  in  tliat  place  alono  wa» 
constantly  seen  the  phenomena  which  caused  the  myth.  We 
have  a  steady  chain  of  testimony  through  the  ages  all  pointing  to 
the  salt  pillar  as  the  irrefragable  evi '  f  diviuo  i    '         'tl. 

That  great  theological  test  of  truth — th  u  of  St.  \  wf 

Lerins — would  certainly  prove  that  the  pillar  was  Lot's  wife;  for 
it  was  believed  so  to  be  by  Jews,  Christians,  and  M  '  niedani 
from  the  earliest  period  down  to  a  time  almost  v  I'reMnt 

memory — "  always,  everywhere,  and  by  all."    It  would  stand  per- 
fectly the  ancient  test  insisted  upon  by  Cardinal  Newman.  '*  ^'- 
curiis  judicnt  orhis  ferrarn/m." 

For,  ever  since  the  earl  ;y 

of  the  salt  pillar  with  Loi ,.  ..  > ..  ^ 

supported  by  passages  in  Genesis,  in  St^  Lu 

81 '      '       .-of st.r    ■ 

tb  if  Solomr 

Ohristian  Church,  is  believed  to  be  infipircd,  an 
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specially  cited  the  words,  "  A  siandiug  pillar  of  salt  is  a  monu- 
ment of  an  unbelieving  soul."  • 

Never  was  chain  of  belief  more  continuous.  In  the  first  cent- 
ury of  the  Christian  era  Josephus  refers  to  the  miracle,  and  de- 
clares regarding  the  statue,  "  I  have  seen  it,  and  it  remains  at 
this  day  " ;  and  Clement,  Bishop  of  Rome,  one  of  the  most  revered 
fathers  of  the  Church,  noted  for  the  moderation  of  his  statements, 
expresses  a  similar  certainty,  declaring  that  he  knew  the  miracu- 
lous statue  to  be  still  standing. 

In  the  second  century  that  great  father  of  the  Church,  bishop 
and  martyr,  Irenjpus,  not  only  vouched  for  it,  but  gave  his  ap- 
proval to  the  belief  that  the  soul  of  Lot's  wife  BtUl  lingered  in 
the  statue,  giving  it  a  sort  of  organic  life ;  thus  virtually  began 
in  the  Church  that  amazing  development  of  the  legend  which  we 
shall  see  taking  various  fonns  through  the  middle  ages — the 
story  that  the  salt  statue  exercised  certain  physical  functions 
which  in  these  more  delicate  days  can  not  be  alluded  to  save 
under  cover  of  a  learned  language. 

This  addition  to  the  legend,  which  in  these  signs  of  life,  as  in 
other  things,  is  developed  almost  exactly  on  the  same  lines  with 
the  legend  of  the  Niobe  statue  in  the  rock  of  Mount  Sipylos  and 
the  legends  of  human  beings  transformed  into  bowlders  in  various 
mythologies,  was  for  centuries  regarded  as  an  additional  conlir- 
siAtion  of  revealed  truth. 

In  the  third  century  the  myth  burst  into  still  richer  bloom  in 
a  poem  long  ascribed  to  TertuUian.  In  this  poem  more  miracu- 
lous characteristics  of  the  statue  are  revealed.  It  could  not  be 
washed  away  by  rains;  it  could  not  be  overthrown  by  winds; 
any  wound  made  upon  it  was  miraculously  healed;  and  the 
earlier  statements  as  to  its  physical  functions  were  amplified  in 
sonorous  Latin  verse. 

With  this  appeared  a  new  legend  regarding  the  Dead  Sea :  it 
became  universally  believed,  and  we  find  it  repeated  throughout 
the  whole  mediaeval  period,  that  the  bitumen  could  only  be  dis- 
solved by  such  fluids  as  in  the  processes  of  animated  nature  came 
from  the  statue. 

The  legend  th\ia  amplified  we  shall  find  dwelt  upon  by  pious 
travelers  and  monkish  chroniclers  for  hundreds  of  years ;  so  it 
came  to  be  more  and  more  treasured  by  the  universal  Church,  and 
held  more  and  more  firmly — "  always,  everywhere,  and  by  all." 

In  the  two  following  centuries  we  have  an  overwhelming  mass 
of  additional  authority  for  the  belief  that  the  very  statue  of  salt 

•  P.ic-  i(i»  iKiol  ^.iiiiir.l  /-it.iinn*,  Me  0«t)e«is  six,  26 ;  St.  Liike  xril,  33 ;  S««ond  Peter 
■ixa,"  gee  z,  ?.    For  the  tocount  of  the  trangfomiktioo 
'  --''R-Uh  the  JcborbKle  and  Elobistio  documents,  m« 
'p.  03,  1»»,  audsn,  818. 
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into  which  Lot's  wife  was  transformed  was  still  existing.  In  the 
fourth  the  continuance  of  the  statue  was  vouched  for  by  St»  Sil- 
via, who  visittKl  the  place :  though  she  could  not  see  it,  she  wae 
told  by  the  Bishop  of  Segor  that  it  had  been  there  some  timo 
before,  and  she  concluded  that  it  had  been  temporarily  cov 
by  the  aea.  In  both  the  fourth  and  fifth  centuries  such 
doctors  in  the  Church  as  St.  Jerome,  St.  John  Chrysostom,  and 
St.  Cyril  of  Jerusalem  agreed  in  this  belief  and  statement; 
hence  it  was,  doubtless,  that  the  Hebrew  word  which  is  trans* 
lated  in  the  authorized  English  version  "  pillar,"  was  translated 
in  the  Vulgate,  which  the  vast  majority  of  Christians  believe 
divinely  inspired,  by  the  word  "statue";  we  shall  find  this  fact 
insisted  upon  by  theologians  arguing  in  behalf  of  the  statue,  as  a 
result  and  monument  of  the  miracle,  for  over  fourteen  hundred 
years  afterward.*  

About  the  middle  of  the  sixth  century  Antoninus  Mart^^H 
visited  the  Dead  Sea  region  and  described  it,  but  curiously  w^ 
versed  a  simple  truth  in  these  words  :  "  Nor  do  sticks  or  straws 
float  there,  nor  can  a  man  swim,  but  whatever  is  cast  into  it 
sinks  to  the  bottom."  As  to  the  statue  of  Lot's  wife,  he  threw 
doubt  upon  its  miraculous  renewal,  but  testified  that  it  was  still 
standing. 

In  the  seventh  century  the  Targxun  of  Jerusalem  not  only 
testified  that  the  salt  pillar  at  Usdum  was  once  Lot's  wife,  Imt 
declared  that  she  must  retain  that  form  untO  the  general  recmr* 
reotion.  In  the  seventh  century,  too,  Bishop  Arculf  traveled  to 
tlie  Dead  Sea,  and ,  his  work  was  added  to  the  treasures  of  the 
Church.  He  develops  the  legend,  and  especially  that  part  of  it 
given  by  Josephus,  greatly.  The  bitumen  that  floats  upoa  the 
sea  "  rcsemblee  gold  and  the  form  of  a  bull  or  camel " ;  "  birds 
can  not  live  near  it " ;  and  "  the  very  beautiful  apples "  which 
grow  there,  when  plucked,  "  burn  and  are  reduced  to  ashes,  and 
smoke  as  if  they  wore  still  burning," 

In  the  eighth  century  the  Venerable  Bede  takes  iheee  siai^ 
ments  of  Arculf  and  his  predecessors,  binds  them  together  in  hi* 
work  on  "  The  Holy  Places,"  and  gives  the  whole  mass  of  injihs 
and  legends  an  enormous  imitulse.f 

In  the  tenth  century  new  force  is  given  to  it  by  the  pious  Mos* 

•Sec  Josephus,  "Antiquities,"  1,  I,  chap,  il ;  Clemmt       '  '^n, 

CaUch.,"  six  ;  Chr^noatom,  "  llf>m.,"  itIII,  tUt  In  ncne?  ;   !  j\ 

I,  p.  804,  ciillion  Oxon,,  ITOa.     For  :  i4 

Loca  SincU."  RoTjjw,  1887.  p.  W,  »Im 

tiiiupd  life  in  bowliJers  ami  »tone«  ioto  whicb  buiniin  tii<in^»  h»r«<  livvn  Mt-. 
tin,  »ee  Karl  Burucb,  "  SUi^en,"  ct«.,  vol.  li,  pp.  <20  rt  •■" 

'f  For  Antoninng  Martyr,  io«  ToblerV  «iiltlaa  of  )• 
GtUTTft,  1677.  For  tb«  Tar^in  n{  Jeruulrai,  m«  r 
Wnddallo,"  PorvgrlMtlo  tiI,  cap.  xlf  ^  lu*  Vcakv  *>: 
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lem,  Mukailassi.  Speaking  of  the  town  of  Segor,  near  the  salt 
region,  he  says  that  the  proper  translation  of  its  name  is  "  Hell  " ; 
^^nd  of  the  lake  he  says,  "  Its  waters  are  hot,  even  as  though  the 
*    place  stood  over  hell-fire." 

In  the  crusading  period,  immediately  following,  all  the  legends 
burst  forth  more  brilliantly  than  ever. 

The  first  of  these  new  travelers  who  makes  careful  statements 
is  Fulk  of  Chartres,  who  in  1100  accompanied  King  Baldwin  to 
the  Dead  Sea  and  saw  many  wonders;  but,  though  he  visited  the 
salt  region  of  Usdum,  ho- makes  no  mention  of  the  salt  pillar :  evi- 
dently he  had  fallen  on  evil  times ;  the  older  statues  had  probably 
been  washed  away,  and  no  new  one  had  happened  to  be  washed 
out  of  the  rocks  just  at  that  period. 

But  his  misfortune  was  more  than  made  up  by  the  triumphant 
experience  of  a  far  more  famous  traveler,  half  a  century  later — 
Rabbi  Benjamin  of  Tudela. 

Rabbi  Benjamin  finds  new  evidences  of  miracle  in  the  Dead 
Sea,  and  develops  to  a  still  higher  point  the  myth  and  legend  of 
the  salt  statue  of  Lot's  wife,  enriching  the  world  with  the  state- 
ment that  it  was  steadily  and  miraculously  renewed  ;  that,  though 
the  cattle  of  the  region  licked  its  surface,  it  never  grew  smaller. 
Again  a  thrill  of  joy  went  through  the  monasteries  and  pulpits 
of  Christendom  at  this  increasing  "evidence  of  the  truth  of 
Scripture." 

Toward  the  end  of  the  thirteenth  century  there  appeared  in 
Palestine  a  traveler  superior  to  most  before  or  since — Count 
Burchard,  monk  of  Mount  Sion.  He  had  the  advantage  of  know- 
ing Bomathing  of  Arabic,  and  his  writings  show  him  to  have  been 
observant  and  thoughtful.  No  statue  of  Lot's  wife  appears  to 
have  been  washed  clean  of  the  salt  rock  during  his  visit,  but  he 
takes  it  for  granted  that  the  Dead  Sea  is  "  the  mouth  of  hell,"  and 
that  the  vapor  rising  from  it  is  the  smoke  from  Satan's  furnaces. 

Thi?80  ideas  seem  to  have  become  part  of  the  common  stock, 
for  Ernoul,  who  traveled  to  the  Dead  Sea  during  the  same  century, 
always  speaks  of  it  as  the  "  Sea  of  Devils." 

Near  the  beginning  of  the  fourteenth  century  came  a  traveler 
of  far  wider  influence — Sir  John  Maunde\'ille. 

In  the  various  editions  of  the  book  ascribed  to  him,  myths  and 
legends  of  the  Dead  Sea  and  of  the  pillar  of  salt — old  and  new — 
turjrt  '^  -''  --^-  wonderful  luxuriance.  He  brings  news  of  a 
"wrom:  itA  an  enormous  dragon  ;  of  a  monster  who  be- 

E'"  ;  out  the  devil  from  him,  and  who  had  horns 

oii  ..  .  i,.>m3  were  shown  Maundovillo  by  the  monk 

in  ToMcr'«  "  Iiin«r»,"  i,  p.  228.    For  u>  adnlnbU 
v|ewo(  trlrniiflc  re*c4rch,  see  Bickcn,  "OMchichw, 
ruuo^,"  Stul^5»^l,  IH8T     i--   -! 
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who  told  liim  the  story.    He  gives  full  detaila  of  the  pucei 
rising  from  its  own  ashes.    But  all  culminates  at  the  Dead  Sea. 

He  tells  us  that  masses  of  fiery  matter  are  every  day  thrown 
up  from  it  as  large  as  a  horse ;  that,  though  it  contains  no  living 
thing,  it  has  been  shown  that  men  thrown  into  it  can  not  die ;  and 
finally,  as  if  to  prove  the  worthlessness  of  devout  testimony  to  the 
miraculous,  he  says :  "  And  whoever  throws  a  piece  of  iron  theruin, 
it  floats ;  and  whoever  throws  a  feather  therein,  it  sinks  to  the 
bottom ;  and,  because  that  is  contrary  to  nature,  I  was  not  willing 
to  believe  it  until  I  saw  it.*' 

He  of  course  mentions  Lot's  wife,  and  says  that  the  pillar  of 
salt  "  stands  there  to-day,"  and  "  has  a  right  ealty  taste." 

Great  injustice  has  been  done  to  Maundeville  in  holding  him 
a  liar  of  the  first  magnitude.  Never  was  man  further  from  tbo 
thought  of  lying.  He  simply  abhorred  skepticism,  and  thought  it 
meritorious  to  believe  all  pious  legends.  The  ideal  Maundevill«j 
was  a  man  of  overmastering  faith,  and  resembled  Tertullian  in 
believing  things  "  because  they  are  impossible  " ;  he  was  entirely 
conscientious;  the  solemn  ending  of  the  book  shows  that  he 
listened,  observed,  and  wrote  under  the  deepest  conviction,  and 
those  who  re-edited  his  book  were  probably  just  as  honest  in  add- 
ing the  later  stories  of  pious  travelers. 

Thti  "  Travels  of  Sir  John  Maundeville,"  thus  appealing  to  the 
popular  heart.,  were  most  widely  read  in  the  monasteries  and  re- 
peated among  the  people.  Innumerable  copies  were  made  in 
manuscript,  and  finally  in  print,  and  bo  the  old  myths  received 
a  now  life.* 

In  the  fifteenth  century  wonders  were  increased.  In  1418  we 
have  the  Lord  of  Caumont,  who  makes  a  pilgrimage  and  gives  ns 


•  For  Pulk  of  Ch«rtre»  and  Cnigmltnc  tniTplcni  grn»r«llr,  wv  DoDgar'*  "  Ocau  IM  ^tet 
Francos," /wmirn  ;  alao  histories  of  Uie  Cni«*<Je9  by  Wilkinc,  Poujoiil«t,  in'l  nth»r»,  SMdM 
llobinson,  "DiblJCAl  Rcjr&rchce,"  ii,  |i>9,  sad  Toblrr,  "  Oiblio^i  ic-t  Pah*. 

time,"  1807,  p.   12.     For  U«niaiam  of  Tu'ii-tA'8  Btatrment,  eci  -  ctkm  •! 

TmrcU  iu  Pnlcstine,"  p.  M.  and  Amber's  «<lkiiiii  of  Bi'iijamiu  i>(  TuiliTlji'*  imvcla,  Tot  I, 
pp,  71,  72;  »Uo  Cliarivn,  vol,  i,  p,  180.  For  lion-tmrd  or  Durcbaid,  m-o  (nil  t«tt  in  Uia 
"Rcj-saobuch  dos  IIoyli|:cn  Ijindc*";  also  Grrosua,  "Not.  Orbb,''  Karil.,  IftSS,  fallu  SM, 
829.  For  Eraoul,  sec  hb  "  L'F.nUt  do  la  C[\k  dc  Hicruealcra,"  in  Uicliolin  •■n<}  P.nTiaa^, 
"  Itin^nUrc*  Franfai>««aii  ritnocl  IMTneSiode*."    ForPetrua  IKaconiia,  Mr  -  ^ 

de  r.ocia  manctm,"  edllwl  by  Oajtiurrlni,  Roni*,  1887,  pp.  12«,  127.     For  "■■ 
Ooioparc-d  «oTeral  editiuiui,  esptNHallT  thuM  in  tiic  "  Rvyttcbndi,"  in  Car 
witli  Ilalllwoira  reprint  aud.wiih  the  rmre  Stnuburg  edition  of  I !'  ' 
■ity  Librarr  :  ibo  wbulo  uLiteini-nt  rcgArding  die  MpcritMml  wIiIj 
di(T«r(>nlJy  in  different  co]iio«.     Tbc  aiatninrTil  tlint  lie  aaw  the  {■ 
awim   I"  rrin'Jp  in  tbe   Rpr^»t"'>itc1i   (>dlliou,  FranV  Trvrt,    1M4      T 
I'"-  ntly  |fro»  n  '  on,  bnt  i- 

g''!  liiy.    Sloor  •  ■     aboro  I  Im 

1 1  )  («i>Qna«d  by  Ui«  iier.  Dr.  BobloMn,  and  by  Mr.  •  > 


NEW  CHAPTERS  IN  THE  WARFARE   OF  SCIENCE. 

u  nt  which  is  the  result  of  the  theological  reasoning  of 

i(  ,  and  especially  interesting  as  a  ty|)ical  example  of  the 

theological  method  in  contrast  with  the  scientific.  He  could  not 
understand  how  the  blessed  waters  of  the  Jordan  could  be  allowed 
to  mingle  with  the  accursed  waters  of  the  Dead  Sea,  In  spite, 
then,  of  the  eye  of  sense,  he  beheld  the  water  with  the  eye  of  faith, 
and  calmly  announced  that  the  Jordan  water  passes  through  the 
sea,  but  that  the  two  masses  of  water  are  not  mingled.  As  to  the 
salt  statue  of  Lot's  wife,  he  declares  it  to  be  still  existing  ;  and, 
copying  a  table  of  indulgences  granted  by  tlie  Church  to  pious 
pilgrims,  he  puts  down  the  visit  to  the  salt  statue  as  giving  an 
indulgence  of  seven  years. 

Toward  the  end  of  the  century  we  have  another  traveler  yet 
more  influential,  Bernard  of  Breydenbach,  Dean  of  Mainz.  His 
book  of  travels  was  published  in  1486,  at  the  famous  press  of 
SchoefFor,  and  in  various  translations  it  was  spread  through 
Europe,  exerciaiiig  an  influence  wide  and  deep.  His  first  im- 
portant notice  of  the  Dead  Sea  is  as  follows :  "  In  this,  Tirus  the 
serpent  is  found,  and  from  him  the  Tiriac  medicine  is  made.  He 
is  blind,  and  so  full  of  venom  that  there  is  no  remedy  for  his  bito 
except  cutting  off  the  bitten  part.  He  can  only  be  taken  by  strik- 
ing him  and  making  him  angry ;  then  his  venom  flies  into  his 
head  and  tail."  Breydenbach  e^lls  the  Dead  Sea  "  the  chimney  of 
hell,"  and  repeats  the  old  story  as  to  the  miraculous  solvent  for 
its  bitumen.  He,  too,  makes  the  statement  that  the  holy  water 
of  the  Jordan  does  not  mingle  with  the  accursed  water  of  the 
infernal  sea ;  but  increases  the  miracle  which  Caumont  had  an- 
nounced by  saying  that,  although  the  waters  appear  to  come 
together,  the  Jordan  is  really  absorbed  in  the  earth  before  it 
reaches  the  sea. 

As  to  Lot's  wife,  various  travelers  at  that  time  had  various 
fortunes.    Some,  like  Caumont  and  Breydenbach,  took  her  con- 
tinued existence  for  granted;  some,  like  Count  John  of  Solms, 
iw  her  and  were  greatly  edified ;  some,  like  Hans  Werli,  tried  to 
Ind  her  and  could   not,  but,  like  St,  Silvia,  a  thousand   years 
before,  were  none  the  less  edified  by  the  idea  that,  for  some  inscru- 
iblo  purpose,  the  sea  had  been  allowed  to  hide  her  from  them ; 

le  found  her  larger  than  they  expected,  even  forty  feet  high, 
aa  was  the  salt  pillar  which  happened  to  be  standing  at  the  visit 
of  Qor  '--  'i^r  Lynch  in  1848;  but  this  only  added  anew  proof 
to  tlv  ',  for  the  text  was  remembered,  "There  were  giants 

ir: 

o,,ioo  .J  «-r.yi.-u  ,.f  'Mirrrima  duriug  the  fifteenth  cent- 
al of  the  theological  view  then 
«ot«<i  book  of  Felix  Fabri,  a  preaching 


• 


I  select  him,  because  even  so  eminent  an  authority  in  our  own 
time  as  Dr.  Edward  Robinson  declares  him  to  have  been  the  moat 
thorough,  thoughtful,  and  enlightened  traveler  of  that  century. 

Fabri  is  greatly  impressed  by  the  wonders  of  the  Dead  Sea, 
and  typical  of  his  honesty  influenced  by  faith  is  his  account  of  the 
Dead  Sea  fruit ;  he  describes  it  with  almost  perfect  accuracy,  but 
adds  the  statement  that  when  mature  it  is  "  filled  with  ashes  and 
cinders," 

As  to  the  salt  statue,  he  says:  "  We  saw  the  place  between 
sea  and  Mount  Segor,  but  could  not  see  the  statue  itself  b( 
we  were  too  far  distant  to  see  anything  of  human  size ;  but  wo 
saw  it  with  firm  faith,  because  we  believed  Scripture,  which  s] 
of  it ;  and  we  were  filled  with  wonder." 

To  sustain  absolute  faith  in  the  statue  he  reminds  his 
that "  God  is  able  even  of  these  stones  to  raise  up  seed  to  Al 
ham,^'  and  goes  into  a  long  argument,  discussing  such  transformA* 
tions  as  those  of  King  Atlas  and  Pygmalion's  statue,  with  a  mul> 
titude  of  others,  winding  up  with  the  case,  given  in  the  miracles 
of  St.  Jerome,  of  a  heretic  who  was  changed  into  a  log  of  vood, 
which  was  then  burned. 

He  gives  a  statement  of  the  Hebrews  that  Lot's  wife  received 
her  peculiar  punishment  because  she  had  refused  to  add  salt  to  tli« 
food  of  the  angels  when  they  visited  her,  and  he  preaches  a  i<hort 
sermon  in  which  he  says  that,  as  salt  is  the  condiment  of  foo<l,  eo 
the  salt  statue  of  Lot's  wife  "  gives  us  a  condiment  of  wisdom."* 

There  were  indeed  many  discrepancies  in  the  testimony  of 
travelers  regarding  the  salt  pillar — ao  many,  in  fact,  that  at  a  later 
period  the  learned  Dom  Calmet  acknowledged  that  i"  -is 

belief  in  the  whole  matter;  but,  during  this  earl  hi  l-.t 

the  complete  sway  of  the  theological  spirit,  these  diihcultios  only 
gave  new  and  more  glorious  opportunities  for  faith. 

For,  if  a  considerable  interval  occurred  between  the  washing 
of  one  salt  pillar  out  of  existence  and  the  washing  of  another  into 
existence,  the  idea  arose  that  the  statue,  by  virtue  of  the  soul 
which  still  remained  in  it,  had  departed  on  some  mysterious  excor- 
sion ;  did  it  happen  that  one  statue  was  washed  out  one  year  in 
ono  place  and  another  statue  another  year  in  another  place,  thi« 
difficulty  was  surmounted  by  believing  that  Lot's  wife  still  walked 
about;  did  it  happen  that  a  salt  column  v  :  'e 

raina  and  fell,  this  was  believed  to  bo  but  ai.  ,,  I 

•  For  B«nib»rd  of  Breydonbftch,  we  nmrlwd  p«gM  Id  tlic  I.«tln  fHlli?"-   "  .u 

tbe  White  oollcclioo,  Contell  Unlreraltr,  kUu  in  Germftii  oJitiun  In  Itiv  ' 

Jotia  of  Si)ltn*. ' '"  ■ 

tmTtk.    For  '. 

H  tl  Mq.  ;   Mid   fgr  '.  tjvs.1  Uit 
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a  pillar  happen  to  be  covered  in  part  by  the  sea,  this  was  enough  to 
Arou.se  the  belief  that  the  statue  from  time  to  time  descended  into 
the  Dead  Sea  depths — possibly  to  satisfy  that  old  fatal  curiosity 
regarding  her  former  neighbors ;  did  some  smaller  block  of  salt 
Happen  to  be  washed  out  near  the  statue,  it  was  believed  that  a 
household  dog,  also  transformed  into  salt,  had  followed  her  back 
from  beneath  the  deep;  did  more  statues  than  one  appear  at  one 
time,  that  simply  made  the  mystery  more  impressive. 

In  facts  now  so  easy  of  scientific  explanation  the  theologians 
found  wonderful  food  for  discussion. 

One  great  question  among  them  was  whether  the  soul  of  Lot's 
wife  did  really  remain  in  the  statue.  On  one  side  it  was  insisted 
that,  t«  Holy  Scripture  declares  that  Lot's  wife  was  changed  into 
a  pillar  of  salt,  and  as  she  was  necessarily  matle  up  of  a  soul  and 
a  bo<^ly,  the  soul  must  have  become  part  of  the  statue.  This  argu* 
ment  was  clinched  by  citing  that  passage  in  the  Book  of  Wisdom 
in  which  the  salt  pillar  is  declared  to  be  still  standing  as  "  the 
monument  of  an  unbelieving  soul."  On  the  other  hand,  it  was 
insisted  that  the  soul  of  the  woman  must  have  been  incorporeal 
and  immortal,  and  hence  could  not  have  been  changed  into  a  sub- 
stance corporeal  and  mortal.  Naturally,  to  this  it  would  be 
answered  that  the  salt  pillar  was  no  more  corporeal  than  the 
ordinary  materials  of  the  human  body,  and  that  it  had  been  made 
miraculously  immortal,  and  that  "  with  God  all  things  are  possi- 
ble.*'   Tlius  long  vistas  of  theological  discussion  were  opened.* 

As  we  enter  the  sixteenth  century  the  Dead  Sea  myths,  and 

ecially  the  legends  of  Lot's  wife,  are  still  growing.  In  1607 
Tather  Anselm  of  the  Minorites  declares  that  the  sea  sometimes 
covers  the  feet  of  the  statue,  sometimes  the  logs,  sometimes  the 
whole  body. 

In  1555  Gabriel  Giraiidot,  priest  at  Puy,  journeyed  through 
Palestine.  His  faith  was  robust,  and  his  attitude  toward  the 
myths  of  the  Dead  Sea  is  seen  by  his  declaration  that  its  waters 
are  bo  foul  that  one  can  smell  them  at  a  distance  of  three  leagues; 
that  straw,  hay,  or  feathers  thrown  into  them  will  sink,  but  that 
inm  anil  other  metals  will  float;  that  criminals  have  been  kept  in 
them  three  or  four  days  and  could  not  drown.  As  to  Lot's  wife, 
he  says  that  he  found  her  "  lying  there,  her  back  toward  heaven, 
convert^.fd  into  salt  stone ;  for  I  touched  her,  scratched  her,  and 
pat  a  piece  of  her  into  my  mouth,  and  she  tasted  salt." 

At  the  center  of  all  these  legends  we  see,  then,  the  idea  that, 
fi        '     ■  living  btasts  in  the  Dead  Sea,  the  people  of 

tL  -i  were  still  living  beneath  its  waters,  prob- 

I  *  Pdr  *  hf^f>(  «tnt«m«nt  nt  iM  main  4r«t)ment«  for  and  agtlnst  Ui<!  iden  that  the  toul 

-all  •taluc,  Mc  Comelitu  a  Lapide,  "  Comtnoatariiu  la 
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ably  in  hell ;  that  there  was  life  in  the  salt  statue :  ittxl  that 
was  still  curious  regarding  its  old  neighbors. 

Hence  such  travelers  in  the  latter  years  of  the  y 
Count  Albert  of  Lowenstein  and  Prince  Nicholas  Rfi-  '■ 
not  at  all  weakened  in  faith  by  failing  to  find  the  statue;  what 
the  former  is  capable  of  believing  is  seen  by  his  statement  that  in 
a  certain  cemetery  at  Cairo  during  one  night  in  the  year  thv  dead 
thrust  forth  their  feet,  hands,  limbs,  and  even  rise  wholly  from 
their  graves. 

There  seemed,  then,  no  limit  to  these  pious  beliefs.  The  idea 
that  there  is  merit  in  credulity,  with  the  love  of  myth-making 
and  miracle-mongoring,  constantly  made  them  larger.  Nor  did 
the  Protestant  Reformation,  which  now  came  in,  diminish  them 
at  first ;  it  rather  strengthened  them  and  fixed  them  more  firmly 
in  the  popular  mind.  They  seemed  destined  to  last  forever.  How 
they  were  thus  strengthened  at  first,  under  Protestantism,  and 
how  they  were  finally  dissolved  away  in  the  aimosphere  of  scien- 
tific thought,  will  be  shown  in  the  following  chuptor.* 


THE  LOCALIZATION  OF  INDUSTRIES. 

Br  J.  J.  MENZIES. 

AMONG  the  ancient  pcopli's  of  the  far  East  any  exchange 
productions  was  neci'ssarily  on  a  small  scale.  Means  of 
transport  were  limited — by  land,  to  the  backs  of  men  and  animals; 
and  by  water,  to  rivers  and  such  lakes  or  inl      '  ild 

be  safely  navigated  by  small  and  rudely  constii^  'St 

commodities  were  raised,  manufactured,  and  consumed  within  rery 
restricted  areas,  with  little  division  of  labor;  ai  '  *    •?  nat- 

urally abundant  agricultural  products  and  donj,  wfra, 

therefore,  inferior  and  expensive,  and  men  could  only  >j» 

date  themselves  to  variations  in  crops  by  lavish  j-onsump;  i-  'n  v  uen 
they  were  abundant,  and  by  starvation  when  they  w«.ti'  («*Mnty. 
In  later  times,  the  art  of  navigation  was  so  fur  improve  x- 

tend  trading  along  the  shores  of  the  Mediterranean,  ti  r  - 

ally  across  it,  by  which  means  countries  situated  round 
groat  inland  sea  were  broil  ii 

other,  a  rapiil  advance  in  li  s 

hitherto  little  known  were  explored,  a  larger 
modities  was  effected,  and  surplusOit  and  doficit»  m^ 
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h  other.  Still  later  navigation  reached  to  all  the  shores 
of  the  Old  World,  and  finally  into  the  Western  hemisphere. 
With  every  a<iditiou  to  the  field  of  human  knowledge  and  enter- 
prise  there  was  a  corresponding  increase  in  the  volume  of  ex- 
changes and  in  the  variety  of  manufactures  and  useful  conven- 
iences. Each  country  and  district  parted  with  that  which  it  had 
in  superabundance,  or  was  particularly  skilled  in  producing,  for 
goods  that  were  scarce  or  wanting  to  it,  or  that  its  own  artificers 
were  not  accustomed  to  manufacture. 

The  same  system  of  operations  continues  extending  at  the 
present  day,  and  may  do  so  apparently  for  an  indefinite  time. 
Every  new  country  brought  under  cultivation,  every  new  dis- 
covery of  the  treasures  of  the  earth  and  waters,  every  new  ap- 
pliance adding  to  our  jiowers  and  to  our  facilities  of  communi- 
cation, and  even  every  increase  in  itself  in  the  sum  of  trading 
operations,  forms  the  basisi  of  new  exchanges  to  mutual  advan- 
ge;  for  the  greater  the  quantities  the  smaller  the  profit  at 
hich  it  will  pay  to  exchange  them.  Experience  keeps  con- 
stantly adding  to  our  knowledge  of  the  special  advantages  of 
each  locality,  and  every  free  movement  of  trade  and  industry 
increases  the  sum  of  their  usefulness  to  the  human  race.  Scar- 
city of  food  can  no  longer  exist  among  nations  that  have  kept 
abreast  of  this  economical  revolution.  The  aggregate  of  com- 
forts and  luxuries  generally  attainable  has  multiplied  enor- 
mously, and  the  mere  operations  of  exchange  give  directly  and 
indirectly  steady  and  profitable  employment  to  vast  numbers. 
Nor  is  this  freer  exchange  of  commodities  and  of  ideas  attended, 
as  mAny  suppose,  by  increased  competition  between  men  and 
nations,  for  it  is  accompanied  by  a  better  and  more  wide-spread 
division  of  labor,  and  men  by  degrees  cease  to  produce  these  arti- 
cles in  which  they  are  manifestly  at  a  disadvantage,  and  the  dis- 
pr)sal  of  w^hich  entails  loss  and  disappointment.  Those  who 
doubt  the  advantages  of  this  universal,  world-wide  intercourse 
and  exchange  are  bound  in  consistency  to  advocate  the  reversion 
of  society  not  merely  to  any  earlier  stage  in  its  development,  but 
to  that  state  of  things  which  preceded  its  initiation — that  is,  to 
pure  and  simple  cannibalism ;  for  an  argument  that  is  good 
against  one  step  in  this  march  of  progress  is  equally  good  against 
another.  As  it  ia  certain,  too,  that  this  same  movement,  in  spite 
of  wars  and  governmental  interferences,  is  constant  and  resistless, 
there  can  be  no  more  important  question  than  how  best  to  con- 
f.,-^,  *  — }  -—'fit  by  it,  which  we  may  lejxrn  l»y  observing  how 
Xu^   .  laturally  find  their  most  suitable  and  profitable 

1  T.rin.-iples  determining  the  employment  of  the  soil 
and  localities  are  tolei-ably  simple.    Com- 
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mon,  bulky,  and  perishable  articles  are  naturally  produced  as 
near  as  possible  to  the  places  of  consumption,  though  improve* 
ments  enabling  them  to  be  more  easily  and  cheaply  tran^^-    -'■-  ^ 
rendur  thorn  more  available  for  distant  markets.    Such  u 
compression  and  baling  of  hay,  the  conveyance  of  dead  meats  in 
refrigerated  chambers,  of  live  animals  in  specially  adapted  wag- 
ons and  steamships,  and  of  ordinary  fresh  fruits  and  vegittablt;^ 
by  express  trains.    More  valuable  articles  and  luxurii  as 

the  finer  fruits,  sugar,  tobacco,  and  cotton,  the  cost  of  tr,.....,  ,.  i  of 

which  is  relatively  less  important,  can  and  often  must  be  pro- 
duced in  localities  specially  adapted  to  them  at  gj>  '  '-es 
from  the  places  of  their  eventual  consumption.    h\                  jre 
more  fitted  for  distant  and  uncertain  markets  than  green  fruity 
Other  generally  esteemed  articles,  such  as  silk,  tea,  and  the  finer 
wines,  naturally  monopolize  the  limited  areas  cai)able  of  prodnc- 
ing  them.    On  the  other  hand,  as  almost  any  part  of  the  world 
can  grow  wheat  and  the  ordinary  small  grains  by  thf  •■'■■•  'ly. 
ment  of  a  comparatively  limited  capital,  as  the  cost  of  tr.  ug 
them  is  inconsiderable,  as  they  are  not  liable  to  spoil,  auii  as 
enormous  quantities  in  which  they  are  handled  and  the  univo 
competition  among  producers  of  them  enable  and  necosisttato  thoir 
being  turned  over  at  the  minimum  profits,  the  growth  of  IhcM 
indispensable  staples  is  left  to  the  newest,  the  poon-st,  and  the  most 
remote  countries,  and  to  those  parts  of  other  countries  for  which 
no  better  employment  can  be  found.    A  decline  in  t'            '       ion 
of  those  articles  is  a  sign,  beyond  doubt,  of  the  incre;.                   . .  of 
a  country,  and  that  it  has  found  better  employments  for  its  capital 
and  labor.    This  is  especially  noticeable  in  England,  Qermanyi 
France,  and  our  own  Eastern  States;  and  California  also,  it  may 
be  noted,  is  discontinuing  the  production  of  grain  as  na 
she  can  find  a  market  for  her  higher  class  articles.    A  .....  ....>rB 

decided  move  in  the  same  direction  is  only  restrained  in  England 
by  the  uncertainty  of  the  climate,  and  the  cor  rjf 

devoting  too  great  an  area  to  pasturage,  gre'.i.  .  ,  .  .  _.:,  ur 
hops,  since  an  excess  of  drought  is  adverse  to  the  first  two,  and 
an  excess  of  moisture  to  the  others.  The  futun  '  "  '  '  »- 
tion  in  the  United  States  is  dependent  chiefly  on  ti  ;.jr 

irrigation  of  the  vast  arid  regions  of  the  West,  and  upon  the  nature 
of  the  resources  which  may  thereby  be  disr!       '        ■ '  -  -h© 

description  and  extent  of  the  trad*^  just  i  -xt 

Pacific  coast,  Japan,  China,    '  i,  and   .'  id 

that  to  open  up  later  with  the  L..  -.  '■,  > '  *'  '^'•"'  ■ 
oceanic  canal.     It  is  already  c«rttun  t):. 

and  r. _> 

insures  for  her,  through  the  exton 
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iistinctive  future.  If  her  wine  trade  be  not  aa  yet  as  prosperous 
she  could  wish,  no  one  need  be  surprised  at  this  who  has  re- 
marked the  specialties  of  character  in  the  dilTcrcnt  European 
wines,  and  considered  the  centuries  of  labor  and  application  that 
hare  been  required  to  evolve  these  varied  types  as  the  moat  appro- 
priate to  their  soveral  localities,  as  also  the  great  capital  employed 
at  low  rates  of  interest  in  maturing  these  wines  and  in  educating 
the  tastes  of  consumers  thereto.  The  production  of  wool  on  a 
large  scale  is  a  natural  resource  of  mountainous  countries  and  of 
rc'gjons  distant  from  centers  of  population,  as  we  see  in  Wales, 
Y>ortions  of  Scotland,  Germany,  and  the  United  States.  The 
marked  devotion  of  Australia  to  this  industry  is  duo  to  the  sud- 
den opening  of  her  unlimited  territories,  to  the  nature  of  her 
climate,  suitable  for  the  rearing  of  sheep,  and  to  her  rainfall, 
too  limited  and  uncertain  for  profitable  cultivation.  Added  to 
these  cause*  is  her  remoteness  from  other  countries,  which,  mak- 
ing impossible  the  export-  of  the  animals  themselves,  dead  or  alive, 
on  an  adequate  scale,  has  allowed  her  flocks  to  increase  almost 
unchecked. 

As  we  already  saw  in  the  case  of  the  common  and  bulky  natu- 
ral products,  so  it  is  with  the  Corresponding  class  of  manufactured 
goods ;  they  can  not  well  bear  a  long  and  expensive  carriage,  and 
therefore,  other  things  being  equal,  are  naturally  produced  as 
neor  as  possible  to  their  places  of  consumption.  As  in  the  United 
States  there  are  numerous  contiguous  deposits  of  coal  and  iron, 
those  most  convenient  to  the  large  centers  of  population  have 
been  in  the  mean  time  utilized,  both  for  fuel  and  for  the  heavy 
iron  manufactures,  rails,  pipes,  and  machinery,  that  the  various 
purposes  of  such  communities  call  for  on  a  groat  scale.  When 
8uch  articles  must  necessarily  be  sent  to  long  distances,  those 
points  most  convenient  to  water-carriage  are  naturally  preferred 
for  their  production,  Pittsburgh  is  a  notable  instance  of  this,  also 
the  English,  Scotch,  Welsh,  and  Australian  coal  ports,  from  which 
this  indisj^nsable  mineral  is  shipped  to  every  part  of  the  world. 
W^hen  especially  it  is  desirable  for  some  manufactures  to  mix  the 
heavier  metals  of  different  countries,  such  operations  must  neces- 
sarily take  place  at  or  near  some  convenient  port.  Thus,  tin  mined 
in  Cornwall  is  taken  to  Swansea,  the  nearest  port  having  iron- 

rorka,  when  required  for  making  tin  plates,  and  imported  ores 
9,  by  the  use  of  the  adjacent  coal,  also  smelted  there,  as  well  as 
At  varioos  coal  porta  in  the  northwest  coast  of  England  and  else- 

r!  ""  ■  lice  of  both  coal  and  iron  has  mmle  the  river 

r  iron  ship- building,  just  as  its  local  timber 

.t  of  wooden  ship-building.    Makers  of  boilers, 

'  • — r  at  Manchester,  England,  have  also 

y  miles  of  rail  carriage  to  Liverpool, 
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and  the  rehandling  there,  handicap  them  in  competitiou  with 
Glasgow  shippers  of  the  same  articles,  which  is  one  of  tho  chief 

reasons  for  the  construction,  now  in  progress,  of  the  Manchester 
ship-canal,    lu  countries  where  deposits  of  coal  and  iron  are  com- 
paratively rare,  as  in  France,  Germany,  and  elsewhere,  the  favored 
spots  necessarily  become  themselves  the  chief  centers  of  nianu- 
facture  and  population.    Furniture  is  a  rather  bulky  and  expcji- 
sive  article  to  move  about,  and  its  manufacture,  for  use  through  a 
large  portion  of  the  United  States,  has  found  an  appropriate  and 
central  position  at  Grand  Rapids,  Mich.,  where  the  most  usofnl 
native  timbers  and  water-power  are  in  abundance. 

The  lighter  metal  and  wood  manufactures,  tlie  textiles,  leather, 
pottery,  and  miscellaneous  small  wares,  in  which  the  cost  of  trans- 
port is  relatively  less  important,  are  determined,  as  to  their  Itx^a- 
tion,  by  a  much  greater  complexity  of  conditions,  and  the  general 
rules  on  this  point  are  subject,  in  their  case,  to  variation  from 
specially  dominant  influences.    In  order  to  combine  the  most  ob- 
vious advantages,  they  should  not  be  situated  too  far  from  a  sup- 
ply of  coal  and  iron,  should  be  convenient  to  the  sources  of  their 
raw  material,  whether  home  or  foreign,  and  to  the  markets  where 
their  finislied  products  are  expected  to  find  a  sale.    While,  loo, 
each  article  and  department  of  manufacture  will  usually  succ«.t«l 
best  around  a  center  of  its  own,  where  a  skilled  and  adapted  popu- 
lation has  become  settled,  it  is  still  more  important  that  all  should 
be  conveniently  clustered  for  mutual  assistance.    "While  thcee 
conditions  are  more  or  less  generally  complied  with  in  all  great 
manufacturing  countries,  they  are  most  completely  bo  in  Oreat 
Britain,  partly  by  reason  of  its  natural  facilities,  partly  owing  to 
the  absence  of  any  fiscal  interference  by  their  own  Government. 
Thus  it  may  be  obsei-ved  that  the  location  of  the  cotton  manufact- 
ure in  Lancashire,  of  the  woolen  in  Yorkshire,  and  of  the  lighter 
metal  and  miscellaneous  in  and  around  Birmingham,  is  in  compli- 
ance with  those  principles,  as  well  as  the  subdivisiim  ur  '  li- 
zation  of  all  these  various  industries,  many  of  which  nu  .  .......or 

ones  may  also  be  found  in  Scotland,  which,  to  a  certain  oxt«nt.  is 
a  smaller  indeficndent  center.    Subject  to  ;  nl 

diflferences,  tho  location  and  arnmgoinent  o)  ri>a 

in  the  United  States  and  on  the  European  continent  follows  as  near- 
ly .  "'  '•  '•"us.  Onl'  "  ''  '■  '  '  '..Ml  we 
in  .  'le  of  sii'  ■  t?  the 
production  of  the  great  variety  of  those  arth  ly 
called  for  by  tho  imiK)s-'-  ■■  '' —  '  ■  -'  ■' 
importation;  and  tlie 
were,  of  our  territory,  and  \ 
is  not  nil  that  could  Ins  d. 
ports,  convenient  for  ooastwiso  ni^ 
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power,  and  its  supply  of  native  wool  and  timber,  to  a  great  extent 
iliet  off  these  disadvantages,  though  probably  not  completely. 

The  free  comnaercial  policy  of  Great  Britain,  united  with  the 
combination  in  a  small,  centrally  situated  space  of  country  of  all 
the  most  desirable  facilities,  marks  her  out  as  the  greatest  of 
international  manufacturing  and  trading  countries.  Her  manu- 
facturers have  perfect  liberty  to  purchase  their  raw  or  partially 
manufactured  materials  in  the  best  and  cheapest  markets ;  and 
their  constant  intercourse  with  all  parts  of  the  world  keeps  them 
informed  of  every  new  invention  and  resource.  Their  own 
home  market  is  one  of  the  most  important,  and,  having  no  pro- 
tection therein,  they  know  at  once  when  they  are  excelled  in  the 
production  of  any  article,  and  whether  it  is  owing  to  any  natural 
or  acquired  advantage,  so  that  among  them  there  is  very  little 
w.i8te  of  effort.  Extent  of  capital  hitherto  undreamed  of,  ready 
to  back  their  efforts  abroad  by  investments  in  every  promising 
^^ei  -",  also  enables  them  to  command  a  preference  in  many 

f^^  I  'ped  and  poor  countries.    Yet  it  would  be  a  great  error 

to  suppose  that  there  do  not  exist  in  many  other  countries  advan- 
tages sufficient  to  enable  them  also  to  carry  on  a  large  export  busi- 
ness in  manufactured  goods.  All  are  able  to  utilize  some  native 
materials  and  to  save  the  intermediate  profits  and  carriages  upon 
foreign  wares,  and  without  doubt  there  are  many  wants  that  are 
best  imderstood  by  the  native  manufacturers.  Crippled  as  their 
producers  are  by  fiscal  restrictions  upon  their  purchases  and  com- 
binations, several  of  them  are  even  now  able  to  sell  their  wares 
largrely  to  England  herself.  The  artisans  of  the  European  conti- 
nent are  willing  to  work  during  a  greater  number  of  hours  daily 
and  for  lower  wages  than  those  of  Great  Britain,  and  the  cost 
of  production  is  thereby  diminished ;  and  there  are  always  in  each 
country  some  advantages  iwculiar  to  itself  and  its  jxipulation. 
Thus,  France  has  a  specialty  in  artistic  taste,  wliich  enables  her  to 
supply  the  English  market  with  most  of  its  silks  and  ornamental 
objects,  as  well  as  with  largo  quantities  of  fine  woolen  fabrics. 
Germany,  the  best  educated  country  in  the  world,  excels  in  ap- 
plied science,  as  in  the  working  of  metals  and  stained  glass;  and 
the  United  States  in  lalx)r-economizing  apparatus,  such  as  agri- 
cultural, sewing,  and  printing  machines.  Belgium  has  supplied 
wrought-iron  girders  for  the  roofs  of  English  and  Scotch  rail- 
K  way  Htntions.  England  also  exports  large  quantities  of  partially 
L     manufactured  goods,  such  as  yams,  chemicals,  and  pig-iron,  show- 

'     have,  in  various  ways,  superior 
•ses.    She  also  has  need  of  the 
<  !    countries  for  the  perfecting  of  her  own 

^  ■'  in  the  north  of  Ireland,  in 

st  be  sent  to  Belgium  to  bo 


steeped  in  the  water  of  a  certain  river.    Returning  from  thero^l 
ia  spun  into  superfine  yams  by  the  best  machinery  and  in  the 
naturally  adapted  moifit  climate  of  Belfast.    At  that  h  i'le 

product  is  again  sent  back  to  Belgium,  where  it  is  w  to 

gossamer-like  cambrics,  in  low,  damp  collars,  and  under  condi- 
tions that  would  not  be  agreeable  to  the  north  of  Ireland  artisan, 
and  the  work  of  the  Belgian  hand-loom  weaver  must  then  be 
carried  back  to  be  bleached  under  the  dripping  skies  of  the  Oreen 
Isle.  England  is,  besides,  herself  the  largest  and  remliest  buyer 
of  all  improved  articles  of  necessity  and  luxury,  from  whatever 
source  arriving;  and,  while  usually  the  first  to  open  up  new 
markets,  in  none  does  she  lay  claim  to  any  exclusive  privilege. 

There  is,  indeed,  ample  room  in  the  natural  economy  of  pro- 
duction for  the  services  of  all  nations,  and  none  need  t^i  '  '  'U\ 
Co-operation,  not  hostility  and  jealousy,  should  be  the  v  ;  i  1 

of  modern  industrial  enterprise.  We  ought,  in  the  interest  of  pro- 
ducer  and  consumer  alike,  to  remove  all  fiscal  shackles  from  our 
trade  and  manufactures.  European  governments,  hampered  with 
the  expenses  of  an  all-devouring  militarism,  may  be  unablu  to 
abandon  any  source  of  revenue,  however  demoralizing  in  its  inci- 
denco  or  costly  in  its  collection.  They  may  also  fear  the  effects 
upon  their  own  stability  of  even  a  temporary  disturbjince  of  ex- 
istiug  employments.  But  neither  of  these  objections  can  be  of 
any  weight  with  a  nation  perplexed  only  with  the  disposal  of  its 
surplus  revenues,  and  whose  refusing  might  nee<l  fear  t  "  '  ,'ti 
att.ack.    In  the  enormous  extent  of  our  partially  develci  ri- 

torial  resources,  and  no  less  in  our  wealth  of  inventivenees,  now 
"but  half  utilized,  there  can  be  no  scarcity  of  employ-  *  '..r 
capital  and  labor,  nor  can  we  find  any  such  profitable  in  ;it 

for  our  hoarded  millions  as  the  release  of  our  capitalists  and 
artisans,  by  just  indemnities  and  pensions,  from  the  demoralizing 
servitude  of  state-supported  industries.  In  the  past  we  have 
misdirected  their  energies  and  squandered  their  resources,  and 
we  owe  them  some  compensation.  Lot  us  all  make  a  new  start 
by  working  in  alliance  with  Nature,  and  no  longer  in  ignorant 
opposition  to  her.    Let  each  industry  freely  set-"  •'.<  it  may, 

in  our  territory  or  out  of  it,  and  within  the  ;  of  many 

already  middle-aged  we  shall  see  progress  in  the  wealth  of  <mr 
country,  and  in  the  growth  an'  '  ntment  of  our  population. 
far  surpassing  all  our  previous  :ice. 


A  5VW  view  into  the  condition*  anrl  Inttirnaeionii]  r 
ispvcn  by  Dr.  I^hmftnn.  of  H*rlin.  in  a  fmjier  on  ' 
•liowinp  fhar  • 
origin  of  thdf  ■ 

firmt<il,  would  indlrftto  I  «»  of  com'i 

iniil  Fi'ijii  q(  II  tiniii  -'f  iiari)  nt  f' 
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THE  EVOLUTION  OF  THE  MODERN  RAILWAY 

BRIDGE. 

Br  Pbot.  CHARLES  PA  VIS  JAMESON, 
or  TBM  BTAm  uxiTEumr  or  iowa. 

ABRIDGE  is  a  structure  over  a  river,  ravine,  or  other  open- 
ing, for  the  purpose  of  sustaining  a  momng  load.  This,  in 
the  case  of  a  railroad  bridge,  consists  of  a  heavy  locomotive  and 
train  coming  on  at  one  end,  rushing  rapidly  over  the  bridge,  and 
off  at  the  other  end.  This  fact,  that  the  load  to  which  bridges  are 
subjected  is  a  moving  load  applied  for  only  a  short  period  of  timo 
and  then  removed,  is  a  most  important  factor  to  be  considered  in 
calculating  the  necessaiy  strength  of  the  various  members,  as  the 
strain  produced  in  any  piece  of  material  by  the  application  of  a 
load  is  nearly  doubled  when  the  load  is  applied  quickly  as  com- 
pared with  that  produced  by  the  same  load  when  applied  grad- 
ually. 

Bridges  may  be  divided  into  the  following  classes:  1.  The 
beam  or  girder.  2.  The  framed  truss.  3.  The  arch.  4.  The  sus- 
pension bridge. 

The  most  ordinary  form  which  we  see  in  this  country,  and  the 
one  most  generally  used  for  the  purpose  of  railway  bridges,  is 
the  framed  truss,  and  that  is  the  one  the  development  of  which  it 
is  our  purpose  to  show. 

The  one  point  to  be  carefully  studied  in  all  bridge  construc- 
tion is  economy — that  is,  to  get  as  much  strength  with  as  little 
material  as  possible;  in  other  words,  the  maximum  amount  of 
strength  with  the  minimum  amount  of  material. 

The  simplest  method  of  crossing  any  opening  where  the  dimen- 
sions of  the  opening  are  not  so  great,  or  the  load  so  heavy,  as  to 
forbid  its  use,  is  by  means  of  a  plank  i>laced  from  one  side  to  the 
other,  making  the  plank  of  such  a  length  that  the  ends  may  have 
sufficient  bearing  ux)ou  each  side  of  the  opening  (Fig.  1). 


In  crossing  an  opening  by  means  of  a  simple  plank  or  beam, 
supposing  we  make  the  beam  large  enough,  it  answers  every  pur- 
se and  will  hold  up  the  required  load.    But  in  this  there  is 
^j»t  waMe  of  material.     We  will  take,  for  example,  a  plauk 
t"-  wide,  and  three  inches  deep,  over  an  eighteen-foot 

'  ;..  ♦!...  1. 1.1  Ilk  would  have  to  be  about  twenty-one  or 
rder  to  allow  the  ends  sufficient  bearing 
'lie.    This  plank  wotild  hold 
-  the  weight  is  increased,  in 


• 
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a  very  short  time  the  plank  would  begin  to  bend  and  buckle  in  the 
center.  In  order  to  increase  the  strength  of  this  primitive  lirid^*, 
we  coiild  place  another  plank  beside  it,  making  the  brid  :  y- 

four  inches  wide,  and,  if  the  passing  load  were  made  to  L ,.un 

the  entire  width  of  this  bridge,  of  course  the  bridge  would  bear 
just  twice  as  much  as  one  plank ;  but,  in  order  to  double  the 
strength  of  the  bridge,  we  have  also  doubled  the  amount  of 
material  necessary  in  its  construction,  and  therefore  have  not  in 
any  way  increased  the  economy. 

This  system  might  be  carried  on  to  infinity,  and  almost  any 
amount  of  required  strength  be  obtained  by  placing  a  Bufficient 
number  of  planks  one  beside  the  other.  But,  returning  again  to 
the  two  planks,  instead  of  placing  them  one  beside  the  other,  sup- 
pose we  i>lace  one  plank  on  top  of  the  other,  and  nail  them  to- 
gether firmly,  so  that  they  shall  act  as  one  plank  (Fig.  2).    "^'^ 


Fig.  2 


, 


then  have  a  bridge  eighteen  feet  long,  twelve  inches  wide,  and  «ix 
inches  deep.  In  this  bridge  we  have  exactly  the  same  amount  of 
material  we  had  when  the  two  planks  were  placed  side  by  aide, 
but  we  have  four  times  as  strong  a  bridge  instead  of  only  twioo; 
that  is,  we  have  doubled  the  amount  of  material,  but  we  have 
multiplieil  the  strength  by  four. 

If  one  plank  would  hold  up  one  hundred  pounds  on  the  center, 
then  the  two  planks  placed  side  by  side  would  hold  up  two  hun- 
dred  pounds;  while,  placing  the  planks  one  on  top  of  the  other, 
and  nailing  them  firmly  together,  they  would  hold  up  four  hun- 
dred pounds.  In  this  way  we  see  that,  in  order  to  increase  the 
strength  of  the  bridge  or  beam  faster  than  we  increase  the  amount 
of  material,  the  increased  amount  of  material  should  go  into  the 
depth  of  the  beam  and  not  into  the  width  of  iU  This  is  one  of 
the  first  principles  in  the  resistance  of  material,  that  the  strenffih 
of  a  beam  varies  directly  as  the  width — that  is,  if  we  '  "  'i« 
beam  twice  as  wide,  it  will  hold  twice  as  much ;  an<i  iie 

strength  varies  as  the  square  of  the  depth — tlmt  is,  if  w«  makn 
it  twice  as  deep,  it  will  hold  up  four  times  as  much.  If  "  -  V* 
it  tliree  times  as  deep,  it  will  hold  up  nine  times  as  t  • 

load.    So  that  you  can  readily  understand  that,  in  nr  n- 

creaae  the  strength  of  the  bridge  or  beam  withf"*  '"^''  ':« 

material  in  the  same  proportion,  the  increasrxl  n  iol 

ahouM  be  put  into  iJiB  depth  and  Hi 

Wo  now  have  a  bridge  twelve  iiii •I"'*  '1" 

which  will  hold  up  four  times  as  much  a»  in 
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suppose  we  take  one  of  the  planks  and  stand  it  up  edgewise,  an 
then  place  the  other  plank  upon  its  flat  side  upon  the  top  of  this,.] 
as  shown  in  Fig.  3,  and  nail  the  planks  firmly  together. 


We  now  have  a  bridge  twelve  inches  wide,  aa  we  originally 
had,  but  fifteen  inches  deep,  or  what  is  known  aa  the  T-bar  or 
girder,  and  the  only  difficulty  about  this  bridge  is  the  trouble 
in  making  it  stand  up ;  being  ao  much  higher  than  it  is  wide,  it 
has  a  great  tendency  to  tip  over.  But  supposing  the  planks  are 
made  to  stand  in  this  shape,  which  is  a  simple  matter,  we  then 
have  a  bridge  fifteen  inches  deep,  which  will  hold  about  seven 
times  as  much  load  as  the  original  plank.  Of  course,  if  the 
bridge  were  made  fifteen  inches  deep  and  the  same  width,  that  is, 
twelve  inches  wide,  it  would  hold  twenty-five  times  as  much  as 
the  original  bridge ;  but  by  turning  one  of  the  planks  upon  the 
edge  we  have  increased  the  depth  and  decreased  the  breadth,  so 
that  the  breadth  of  the  bridge  under  the  top  plank  is  only  one 
fourth  of  what  it  was  before,  and  the  total  strength  of  the  bcidgo 
is  from  seven  to  eight  times  that  of  the  original  plank.  Now,  in 
order  to  obviate  some  of  the  difficulty  in  making  this  bridge 
stand  up,  suppose  we  take  the  plank  that  is  upon  the  edge  and 
make  two  planks,  each  of  them  twelve  inches  wide  but  only  an 
inch  and  a  half  thick,  and  then  nail  the  floor  plank  upon  the 
edges  of  this,  making  an  inverted  lx)x,  as  shown  in  Fig.  4.  We 
then  have  a  bridge  that  there  is  no  trouble  in  making  stand,  as 
it  has  twelve  inches  of  bearing  surface,  and  we  luive  the  same 
amount  of  strength  as  when  it  was  in  the  shape  of  the  T-bar,  and 
we  have  what  is  technically  known  as  the  U-bar  or  channel-bar. 


In  this  U-bar  there  is  this  trouble :  that,  having  the  sides  only 
an  inch  ami  u  half  thick  and  twelve  inches  deep,  there  is  a  tend- 
ency to  bend  in  the  sides — that  is,  a  tendency  to  give  sidewise ; 
and  in  order  to  obviate  this  we  take  the  top  plank  and  split  it  in 
two,  making  two  planks  twelve  inches  wide  ancl  an  inch  and  a 
■noonf!  1 1 d  the  other  on  the  bottom:  we 

I  b.iir  1.  -  '.),  and  which  has  about  nine- 

1  three-inch  plank  and  only 

>\  our  bridcro  na  boinir  onlv  twelve 
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inches  ■wido.    Wo  now  wish  a  bridge  wider  t ' 
no  mora  material  in  it  except  what  may  be  i.  to 

make  the  floor.  Suppose  we  take  the  top  and  bottom  plank  of 
this  box  girder,  cut  them  in  two  lengthwise,  making  out  of  each 
two  planks  six  inches  wide  instead  of  twelve,  and  we  fasten  these 


tipon  each  of  the  vertical  planks,  as  shown  in  the  drawing,  we 
then  have  what  is  technically  knovm  as  an  I-bar,  or  flanged  girder 
(Fig.  C).  Provided  these  flanged  girders  ore  bo  braced  as  to  pre- 
vent their  bending  sideways,  the  two  flanged  gir  '  ■  of  exactly 
the  same  strength  as  the  box  girder,  and,  as  ycu  i  be  placed 
at  any  distance  apart,  and  the  floor  simply  placed  on  top  of  then 
or  on  the  lower  flange,  and  we  have  a  bridge  as  wide  as  we  wish, 
with  the  strength  of  the  box  girder. 

This  I-bar,  or  flanged  girder,  is  one  of  the  most  generally  osed 
_^     forms  of  construction  for  bridges  of  short  spans. 
^B  So  far  wo  have  considered  the  material  used  to  be  simply  wood* 

^^     but  I-bars  are  now  made  of  iron  or  steel,  and  within  the  last  few 

W    of 


i 


-vd 


n. 


years  entirely  of  steel,  owing  to  the  fact  that  the  improv-  '  •- 
of  making  steel  has  rendered  it  even  cheaper  than  wro 

Let  Fig.  6  represent  a  side-view  of  the  flanged  girder,  or  I-boir, 
of  which  Fig.  0  A  is  an  end-view. 

Suppose  this  beam  to  be  supported  at  each  end  and  a  load 
placed  upon  the  center.  Then  the  tendency  ci"  "  "lad  woold 
be  to  bend  the  beam  down  in  the  shape  of  the  u  !u\  and,  in 

case  the  load  is  sufficient,  it  would  break  in  that  way. 

Before  the  breaking-point  is  :  '1  the  top  and  butt,  m  ..i  tUus 
beam  are  subjected  to  totally  oi  lasses  of  stmii.,  aa  you  will 

see.    If  you  bend  the  beam,  the  tendency  in  the  buttom  of  ii  \k 

to  pull  the  beam  opart,  or,  in  technical  1  '  -     '^  "  '    "'m 

flange  of  tlie  beam  is  intension — tension  1  h 

tends  to  pull  apart  the  particles  of  the  beam, 
a  string  fastened  at  one  end,  and  hang  a  W'-^ 
the  string  is  in  tension,  the  action  of  Iho  wi 
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particles  of  which  the  beam  is  coraposod  aro  forced  together.  It 
is  the  same  strain  obtained  if  you  takf!  a  vertical  post  and  put  a 
weight  on  top  of  it ;  that  weight  tends  to  force  together  the  parti- 
cles of  the  post,  and  the  post  is  said  to  be  in  compression. 

It  is  well  to  get  a  thorough  understanding  of  these  two  kinds  of 
strains,  as  they  are  the  principal  strains  that  have  to  be  considered 
in  all  bridge-building.  There  is  a  point  between  the  top  and  bot- 
tom of  the  beam  at-which  the  character  of  the  strain  changes  from 
compression  into  tension,  where  there  is  no  strain  at  all,  and  the 
amount  of  strain  in  the  beam  decreases  from  the  outside  toward 
the  center  until  this  zero-point,  or  neutral  plane,  is  reached ;  and, 
as  the  greater  part  of  the  strain  comes  upon  that  portion  of  the 
beam  farthest  from  the  center,  you  will  at  once  see  the  economy 
and  necessity  of  placing  as  much  of  the  material  as  far  from  the 
center  as  possible — that  is,  placing  the  material  where  it  is  going 
to  do  the  most  work,  and  this  is  what  has  led  to  the  adoption  of  the 
flanged  girder,  or  I-beam,  as  a  favorite  method  of  construction. 
The  principal  part  of  the  material  is  placed  at  the  two  outside 
edges  of  the  beam  where  the  strain  is  the  greatest,  and  the  amount 
of  material  between  these  two  outside  flanges  is  simply  enough 
to  keep  the  flanges  apart. 

As  the  size  of  the  opening  to  be  crossed  increases,  the  size  of 
the  flanged  girder  neces.sary  to  hold  up  a  given  load  increases,  so 
that  in  a  very  short  time  the  piece  of  iron  or  steel  necessary 
becomes  so  largo  as  to  make  it  almost  impossible  to  handle  if  it 
is  all  in  one  piece,  and  also  a  great  deal  of  the  material  in  the 
flanged  girder  is  absolutely  of  no  use — that  is,  a  great  deal  of  it 
can  be  cut  away  and  used  to  more  advantage  in  other  places. 

This  leads  us  at  once  to  the  framed  truss  or  framed  girder. 
There  is  one  thing  in  connection  with  framed  trusses  to  which  I 
wish  to  call  your  attention,  and  that  is,  the  whole  foundatiurf  of 
the  framed  truss  is  based  upon  a  triangle.  You  will  rejidily  see 
the  object  of  this.    Suppose  four  pieces  of  timber  are  framed  to- 


shown  in  the  drawing  CFie:.  7),  in  the  form  of  a  square 
!'•     Then  any  strain  coming  upon  one  side  of  this  rect- 
ohaugo  the  form  of  the  figure,  and,  unless  the  joints 
^     '  lo  is  changed  to  tho  shape 

of  its  ori":iiuil  length,  and 
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simply  the  angles  have  been  changed.  Now,  suppose  we  divid« 
this  rectangle,  by  means  of  a  brace  or  tie,  into  two  triangles. 
Then  not  one  of  these  timbers  can  be  i  '  '      "  '  !lie 

rectangle  changed  in  any  way,  without  ug 

the  diagonal  which  divides  it  into  triangles,  and,  therefore,  the 
rectangle  with  the  brace  and  tie  forms  a  perfectly  rigid  figure 
(Fig.  9). 

In  other  words,  the  triangle  is  the  only  figure  the  form  of 
which  can  not  be  changed  without  changing  the  length  of  one  of 
the  sides ;  and  thus  any  truss,  to  be  perfectly  braced  and  able  to 
withstand  any  strains  that  come  upon  it,  must  be  framed  so  as  to 
be  divided  into  a  series  of  triangles. 

Returning  to  our  original  beam  thrown  across  an  opening,  we 
will  suppose  that  we  have  a  beam  long  enough  and  strong  enough 
with  the  required  load  to  cross  an  opening  eighteen  feci  wide,  and 
that  we  have  an  opening  thirty-six  feet  wide  which  we  wiah  to 
cross.  That  could  be  done  by  building  a  pier  in  the  center  of  tin 
opening  and  dividing  it  into  two  ojieniiigs,  each  eighteen  feet,  as 
shown  in  Fig.  10 ;  but,  in  the  case  of  a  bridge  over  a  road  or  ov«r 
a  small  river,  it  would  nut  bs  advisable  to  block  up  the  way  by 
this  pier,  and  some  other  method  must  be  foimd  to  supp<«rt  (hs 
two  inner  ends  of  the  beams.     The  simplest  plan  of  >:  is 

shown  in  Fig.  IL     Taking  two  beams  that  are  eaci.  .,.,j,.-!iy 

Fig.  10 


w! 


KING  POST 


Flff.ll 


longer  than  eighteen  feet,  we  throw  them  across  the  opening, 
as  shown  in  Fig.  11.    These  two  beams  meet  at  ''  "     -ha 

apex.  A,  of  which  is  up,  and,  if  the  two  lower  ends  .         ijn 

gliding  apart,  will  stand  in  that  position.    Now,  if  from  ih«  iia^ 
where  these  two  beams  m     '         '      '  '     im 

out  the  floor  beams  eight*?'  !'5 

of  each  to  this  rope  or  rod,  we  httvo  :. 
Ing  thirty-six    feet  Inr  -     ''    '    -- 
rcMts  opon  the  groun>i. 
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iron  rod,  and  all  the  weight  upon  these  ends  of  the  beams  passes 
up  the  rod,  and  then  comes  down  the  two  diagonal  beams  to  the 

C abutments.  The  one  thing  necessary  in  this  is  that  the  lower 
ends  of  the  two  diagonal  beams  shall  be  so  fixed  as  to  make  it 
impossible  for  them  to  slip  out  in  the  direction  of  the  arrows,  and 
this  object  is  usually  attained  by  making  the  floor  stringers  serve 
Bs  a  tie  to  hold  them  together.  In  the  drawings,  the  full  black 
lines  are  in  compression  and  the  dotted  lines  are  in  tension.  Thus, 
you  see  the  vertical  rod  or  rope  in  the  center  is  in  tension — that 
is,  a  weight  being  at  W,  all  of  that  weight  comes  directly  upon 
|the  rod  and  is  carried  to  the  apex,  A ;  then  half  of  it  passes  to 
eeu:h  side  down  the  inclined  braces,  and  they  are  in  compression. 
The  tendency  at  the  foot  of  those  braces  is  for  them  to  slip  out  in 
.the  direction  of  the  arrows.  They  are  held  together  by  the  tie- 
d  or  floor  stringers,  which  are  in  tension.  In  regard  to  tension 
and  compression,  you  may  get  a  better  comprehension  of  them  if 
you  understand  that  a  cord  or  rope  can  bo  used  for  any  member 
of  a  bridge  that  is  in  tension,  while  a  post  or  some  stiflf  piece  of 
timber  or  iron  is  necessary  for  anything  in  compression — that  is, 
in  all  these  diagrams  the  dotted  lines  could  be  replaced  by  ropes  or 
cords,  while  the  full  black  lines  are  obliged  to  be  iron  or  wooden  1 
posts  or  braces. 

You  thus  see  that  we  have  the  simplest  form  of  a  framed 
truss.  This  form  of  truss  is  called  the  king-post  truss.  Now,  as 
the  width  of  the  opening  increases,  the  height  of  the  posts  would 
also  have  to  increase,  and  in  a  very  short  time  would  get  so  high, 
,nd  make  the  inclined  braces  so  long,  as  to  become  unwieldy.  In 
order  to  overcome  this,  after  a  certain  height  has  been  reached, 
instead  of  continuing  the  king-post  higher,  we  simply  cut  it  off 
and  substitute  two  posts  or  rods  in  its  place  (Fig.  Vi).    In  this  the 


QUEEN  POST 


Fig.  19 


of  span  that  can  be  covered  with  the  same  sized  material 

is  one  half  larger,  and  the  bridge  is  di>'ided  into  three  panels,  as 

^they  are  called.    A  panel  is  one  of  any  number  of  equal  parts  into. 

rhich  the  truss  of  a  bridge  is  divided  by  means  of  the  posts  or^ 

"ods.    Tliis  second  truss  is  called  the  queen-post  truss ;  here  also 

[full  black  lines  arc  in  compression  and  the  dotted  lines  are  in 

}&.    As  yon  will  notice  in  this  truss,  which  is  also  the  case  in 
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the  flanged  girder,  the  top  part  of  Ab 
tlvrskji  in  com^RBim ;  so  tiw  lower  ehovd 
aa  the  lower  flange  in  the  flangad  gpdac^ 
flame  in  all  framed  gJfiJHnL 


ilwaTBiniaMiQ^ 
IjKiiio^le  i«  tiie 


.r^i« 


X 

N. 

\ 

/ 

\ 

/ 

\ 

/ 

\ 

/ 

Either  of  these  trosees  can  be  inYerted  whenener  it  ia  deramd, 
8o  that  the  tmss  comee  below  {he  floor,  as  shown  in  Figs.  18  and . 
14 ;  the  only  difference  that  it  makes  is  in  the  character  of  the 
strain  that  comes  upon  the  different  members  <^  the  tnua.    The 


vertical  member  in  the  upright  tnus  is  in  tendon,  and; 
trass  is  inverted  it  is  in  oompreBsion,  as  shown  in 
The  braces  become  ties,  and  the  floor  staringsfsaxv 

Whenever  it  is  deslrad  to  nudes  t2ie  ikwr  « 
the  tros^  then  the  bottom  ohflBd  or 
tirely,and  tJbus 


I        EVt 

I       ahntn 
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abutments  (Figs.  15  and  IG).  Tliere  the  weight  comes  directly 
down  from  the  top  of  the  bracing,  and  the  lower  end  of  the  braces 
are  held  in  place  by  the  masonry  abutments. 

From  some  combination  of  these  trusses  can  bo  constructed 
any  form  of  bridge,  with  the  exception  of  the  suspension  bridge 
and  the  arch.  By  increasing  the  number  of  panels  or  by  com- 
bining a  number  of  king-post  trusses  (Figs.  17  and  18),  we  have 
what  is  known  as  the  pony  truss,  and  for  short  spans  one  that  is 
used  to  a  great  extent  on  all  railroads. 


PONY  TRUSS. 


Fig.  17 


/  \ 


x 


/   \ 

Ji 

PONY  TRUSS. 


A. 


riff.  18 


V 


'^ 


,^ 


\ 


/ 


■< 


FINK  TRUSS.  Fig.  19 


^^--^-~ 


/ 


BOLMAN  TRUSS.      Fig.^0 

Every  bridge  i.9  composed  of  two  or  more  trusses.  The  ordi- 
nary railroad  bridge  is  composed  of  simply  two  trusses,  one  upon 
each  side.  These  trusses  are  connected  at  the  top  and  bottom, 
and  the  train  can  either  run  over  the  top  of  the  bridge,  or  through 
the  bridge  on  the  bottom  chord, 

^•1  M10  p(3ny  tru.s8,  the  only  di.stinctivo  feature  is  that  the 
!  ire  not  dopp  ennncch  to  allow  of  their  being  fastened  to- 

^  rain  runs  through  upon  the  bot- 
III  only  be  used  for  very  short 
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spans,  and  it  ia  considerable  trouble  to  so  brace  them  as  to 
them  in  a  true  vertical  plane.  These  pony  trusses,  however,  when 
used  as  a  deck  bridge,  that  is,  when  the  train  runs  on  the  top,  can 
be  braced  so  as  to  form  a  very  firm  bridge,  and  practic^aUy  it 
simply  a  box  girder  (Fig.  6). 

The  members  of  a  bridge  at  the  top  and  bottom  of  each  truai," 
either  horizontal,  inclined,  or  curved,  are  called  chords ;  that  at 
the  top  is  called  the  top  chord  (A  6,  Fig.  S2),  the  bottom  one,  tbu 
bottom  chord  (C  D,  Fig.  22).    In  the  bridges  we  are  considering, 
they  are  usually  parallel. 

The  brace  or  sti-ut  is  a  compression  member,  and  may  be  eiti 
vertical  or  inclined  (E  F,  Figs.  21  and  22),  the  object  of  which  is  ( 
keep  the  two  chords  apart.  The  tie  is  a  tension  member,  and  also 
may  be  either  vertical  or  inclined  (O  H,  Figs.  21  and  22).  The 
lower  chord  being  always  in  tension  is  sometimes  called  the  str 
ing  piece. 


HOWE  TRUSS 


Fig.  91 


l^>. 


X 


/ 


PRATT  TRUSS 


Fiff.  92 


In  some  types  of  bridges  which  we  will  take  up  at  once  tlu^rp 
is  no  bottom  chord  (Fig.  19).  "We  have  what  is  called  the 
truss.  As  will  be  readily  seen,  it  is  merely  a  combination  ol  Uie 
inverted  king-post  trusses,  combined  in  such  a  way  as  to  stut 
any  required  span.  In  this  bridge  the  bottom  chord  is  not  in 
any  way  necessary  to  the  proper  construction  of  the  truss,  but  in 
case  of  a  long  span  it  is  usually  put  in  as  shown  by  the  dotti^l  lino, 
not  in  any  way  to  increase  the  strength  of  the  truss,  but  - 
add  to  its  stiffness  and  stability.  The  Fink  truss  was  inv^  .n....  l.j 
Albert  Fink,  and  manufacture<l  for  many  years  by  the  Louisville 
Bridge  and  Iron  Company.  For  short  spans,  or  wliat  are  nsnally 
called  shore  spans  in  many-span  bridges,  it  is  a  rao>i<  rnnvpTii.-nt 
land  economical  method  of  construction,  and  ban  be< 
tised.    The  top  chord  ia  in  ^:•  -'on,  as  i?l 

and  is  usually  made  of  woou,  ugh  this 

necessary.    The  posts,  or  vertical  comprossiua  ir 
ally  of  iron,  ami    '  mbemooD^^     ' 

fastened  by  mc'^  i  pin  al  fhtt  ei 
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The  next  form  of  truss  is  that  known  as  the  Bolman  truss 
(Fig.  20).  In  this  also,  as  in  the  Fink  truss,  there  is  no  bottom 
chord  necessary.  The  distinctive  characteristic  of  the  Bolman 
truss  is  that  from  the  lower  end  of  each  vertical  compression 
member  the  tension  members  run  directly  to  each  abutment, 
differing  in  this  respect  from  the  Fink  truss,  where  most  of  the 
tension  members  run  across  simply  one  or  two  panels  of  the 
bridge.  In  this  way  any  load  coming  upon  the  top  of  one  of  the 
panels  in  the  Bolman  truss  passes  down  the  vertical  compression 
member  and  is  at  once  carried  to  the  abutments  by  means  of  the 
tie-rods.  Theoretically,  this  bridge  is  one  of  the  most  simple  that 
can  be  constructed;  but  when  the  span  becomes  of  any  great 
length,  the  length  of  these  tie-rods  becomes  so  great  as  to  render 
them  unmanageable,  and  within  very  small  limits  they  become 
impracticable  for  that  reason.  Hence,  the  Bolman  truss  has  not 
been  used  to  any  considerable  extent.  By  the  addition  of  the  bot- 
tom chord  to  support  the  floor  timbers  of  the  bridge,  either  the 
Bolman  or  the  Fink  bridge  can  be  used  as  a  through  bridge  as 
well  as  a  deck  bridge,  although  to  achieve  the  utmost  economy  in 
their  use  they  are  both  eminently  deck  bridges. 

We  will  now  take  up  the  different  kinds  of  trusses  that  are 
used  in  ordinary  railroad  work,  all  of  which  are  simply  some 
combination  of  the  king-post  trusses,  either  upright  or  inverted. 
The  first  and  most  common  form  in  this  country  is  what  is  known 
as  the  Howe  truss  (Fig.  21).  In  this  the  braces  are  diagonal  and 
the  tension  members  are  vertical. 

This  form  of  truss  has  probably  been  built  a  hundred  times 
more  than  any  other  form  that  is  in  use.  It  is  not  in  every  re- 
spect an  economical  truss  ;  but  the  reason  of  such  general  use  is 
the  fact  that  it  is  one  of  the  most  simple  to  construct.  The  full 
lines  are  those  in  compression,  and  are  usually  built  of  wood.  In 
the  Howe  truss,  the  lower  chord,  which  is  in  tension,  is  also  built 
of  wood,  while  the  only  iron- work  about  it  is  the  vertical  rods 
and  cast-iron  blocks  for  the  ends  of  the  post.  You  will  thus  see 
the  advantages  of  this  truss  in  a  country  where  wood  is  very 
plenty  and  iron  is  scarce.  The  construction  of  the  iron-work 
very  simple,  and  the  parts  are  in  pieces,  so  that  they  can  be 
ily  handled  by  one  gang  of  men  with  the  ordinary  block  and 
kle.  The  angle  blocks  are  all  duplicates,  so  that,  after  a  pattern 
has  once  been  made,  a  great  many  similar  pieces  can  be  made 
from  it ;  and  this,  in  the  absence  of  skilled  labor  or  proper  shops 


for  d^- 
Ir 

used  in  u: 

1. 


-'',  is  a  great  saving  of  time. 

•«  a  very  large  "  factor  of  safety  "  has  to  be 

t  the  uncertain  character  of  the 

""•""  *his:  you  have  a  given 

i;e;  if  all  the  material 
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used  in  that  bridge  were  absolutely  perfect,  the  size  of  each  piece 
■would  have  to  be  exactly  large  enough  to  bear  its  part  of  tho 
strain,  and  no  larger ;  but  as  neither  in  iron  or  etoel,  and  f>iirf  icn- 
larly  in  wood,  can  you  calculate  just  exactly  how  many  iJonmlK  of 
strain  any  particular  piece  •will  stand,  in  order  to  make  it  pt'rfectly 
Bafe  you  use,  in  calculating  the  size  of  the  bridge  inembeni,  tfao 
load  it  is  to  bear  multiplied  by  five,  and  sometimes  even  by  ton, 
and  then  make  the  bridge  theoretically  strong  enough  to  hold  up 
this  load — that  is,  five  or  ten  times  the  amount  of  load  that  evtjr 
can  come  on  it — and  this  five,  or  ten,  or  six,  as  the  case  may  be,  is 
called  the  factor  of  safety;  that  is,  if  all  material  used  in  th« 
bridge  were  absolutely  perfect,  the  bridge  would  hold  tip  five  or 
ten  times  as  much  as  ever  would  come  upon  it ;  and  wherever  • 
great  deal  of  wood  is  used  the  factor  of  safety  has  to  be  VMj 
large,  as  the  amount  of  strain  that  wood  will  bear  is  very  Qncer> 
tain,  and  varies  under  different  circumstances. 

You  will  readily  see  that  the  Howe  truss  can  be  userl  -^ 
a  deck  bridge  or  a  through  bridge,  and  remember  that  ; 
truss  is  the  type  of  bridge  that  was  generally  used  ujwn  railroodi 
80  situated  that  wood  was  plenty  and  iron  expensive,  and  without 
money  enough  to  send  a  long  distance  for  ii'on  bridges ;  and  there 
have  been  some  remarkable  examples  in  this  country  of  the  dttr*> 
bility  of  Howe-truss  bridges  designed  by  ordinary  carpeni 
without  any  technical  education. 

As  the  price  of  iron  decreased,  in  a  very  short  time  the  loirw 
chord  of  the  Howe-truss  bridge  was  made  of  iron  instead  of  wood, 
as  it  was  found  to  be  much  more  economical,  and  it  was  then 
what  is  called  a  "  combination  bridge  " ;  that  is,  of  wood  and  iroa. 

The  next  form  of  bridge  is  what  is  called  the  "Pratt  troM" 
(Fig.  82).  The  distinctive  feature  of  this  is  that  the  cotnproBsian 
members  are  vertical,  while  the  tension  memlwrs  or  ties  are  in- 
clined or  diagonal.  In  this,  the  amount  of  iron,  supposing  the 
tension  members  to  be  of  iron  and  the  compression  meroborB  of 
wood,  is  increased  and  the  amount  of  wood  is  docreajjed.  This  wo» 
a  very  natural  result  as  the  price  of  iron  decroahed.  In  a  short 
time  the  wooden  posts  were  removed  and  iron  posts  s^  -d 

for  them,  and  we  then  have  an  entire  bridge  of  iron,  in  \  :  . . ..  b« 
compression  members  are  vertical  and  the  tension  tnembore  in- 
clined, and  it  is  the  most  generally  usr^d  form  i'  '  ^  '  in 
this  country;   it  may  be  culled  the  tyi>ic4il  :\  y 

bridge. 

The  next  form  of  truss  that  we  v--^'  —.  —  ■'- 
as  th«  Warren  triangular  girder  (1' . 
of  the  pieces  connecting  the  npper  ami 


a  tie  and  a  broc-e — t' 
aion.    The  only  a* 


is  subject  to  > 
that  cau  b' 
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is  simplicity  and  a  fewer  number  of  parts  than  any  other  form  of 
bridge  truss ;  but  by  thus  reducing  the  number  of  parts  we  have  in- 
creased the  size  of  the  parts  that  are  used,  and  thus,  to  some  extent, 
done  away  with  the  advantage.  Each  of  the  tie-braces,  as  they 
are  called,  crosses  one  panel,  and  the  bridge  is  thus  divided  into 
"bays  two  panels  long.    The  vertical  rods,  as  shown  in  the  draw- 


: 


WARREN  TRIANGULAR  TRUSS 


Fig.  23 


ing,  are  not  in  any  way  necessary  to  the  theoretically  proper  con- 
struction of  the  truss,  but  are  simply  put  in  to  support  the  chord 
between  the  panel-points  and  make  it  able  to  boar  the  cross-strain 
that  comes  upon  it  from  the  floor  system,  provided  the  bridge  is  a 
through  bridge.  When  the  bridge  is  used  as  a  deck  bridge  and 
the  floor  system  laid  upon  the  top  chord,  there  is  the  same  neces- 
sity for  vertical  posts. 

In  countries  where  it  is  possible  to  procure  good  timber  of 
large  size,  the  Warren  triangular  bridge  is  as  economical  and 
convenient  a  form  of  tru.ss  as  can  be  built.  To  use  it  in  its  most 
economical  manner  the  lower  chord  is  usually  made  of  iron,  as 
that  simply  has  to  withstand  tension ;  but  the  tie-braces  are  made 
of  woo<l,  and  also  the  top  chord.  One  iK)int  which  is  to  be  studied 
carefully  in  the  Warren  triangular  truss  is  the  fastening  of  these 
braces,  as  they  must  be  fastened  in  such  a  manner  that  they  not 
only  will  resist  compression,  but  also  that  they  will  act  as  ties 
and  resist  tension.  This  necessitates  a  rather  more  comj)licated 
method  of  fastening. 

Another  great  advantage  connected  with  the  use  of  the  trian- 
gular truss  is  the  ease  with  which,  when  necessary,  any  piece  can 
bo  removed  and  replaced  by  a  new  piece  without  in  any  way  im- 
peding the  passage  of  trains  over  the  bridge  during  the  operation. 
In  the  case  of  wooden  or  combination  bridges  this  becomes  a 
matter  of  great  importance,  as  the  timber  in  these  bridges  is  ex- 
posed to  alternate  dryness  and  moisture,  and  thus,  in  a  compara- 
tively short  time,  decays,  and  there  soon  is  the  necessity  of  replac- 
i'  '  '  '  '  "i«3rG  by  piece;  therefore  any  bridge  that  is  con- 
^ :  ti.  manner  as  to  make  this  possible,  without  im- 

ptvling  the  tnjffic  on  the  road,  possesses  a  great  advantage  over 
<■■'  '  T  ■■'■■•  ,.g.  The  triangular  truss  is  a  favorite  method 
11  railroads  in  the  southern  part  of  this  coun- 
that  belt  where  it  is  possible  to  obtain,  at 

1}  •■ -♦   -fn-v  pine  for  the  requisite  timber. 

;  lifts  been  used,  to 
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any  great  extent,  npon  the  railways  of  this  country.  Thi«  bridge 
is  called  the  Post  bridge  (Fig,  24),  taking  its  name  from  it«  in- 
venter.  The  charaet-eristic  features  are  that  the  compreasioD 
members  are  inclined  at  what  is  claimed  to  be  the  most  econom- 
ical angle — that  is,  the  most  economical  in  regard  to  the  amount 
of  strength  obtained  for  the  amotint  of  material  used.    They  are 


POST  TRUSS  Fig.  24 

so  ijjcline<l  as  to  cross  one  panel  of  the  bridge,  while  the  ti^-^od•, 
running  at  an  angle  with  the  braces,  cross  two  panels.  This  i> 
the  only  advantage  that  can  be  claimed  for  this  form  of  truss,  and 
much  of  this  so-called  advantage  is  more  than  counterbalanced  by 
some  of  the  difficulties  encountered  in  the  actual  construction; 
and  whether  the  bridge  really  in  itself  is  a  more  economical  bridge 
than  the  Pratt,  yet  remains  to  be  practically  proved. 

We  stated  in  the  beginning  that  bridges  consist  of  arches  and 
suspension  bridges  as  well  as  framed  trusses.    The  relation  be- 
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Now.  in  the  case  of  a  masonry  arch  (Fig.  2G),  which  has  the 
•weifiht  rvll  on  top,  there  is  no  necessity  for  the  tie-rod  to  hold  the 
ends  of  the  arch  together,  for  the  reason  that  the  ends  of  the  arch 
are  always  built  so  as  to  abut  against  heavy  masonry  which  will 
withstand  the  horizontal  thrust,  and  thus  without  the  interven- 
tion of  any  tie  members  we  have  a  perfect  bridge  by  means  of  the 


I: 

^«to 


ch,  all  the  weight  coming  upon  the  top  being  passed  from  one 
ne  to  the  other  in  the  arch  until  it  reaches  the  two  abutments 

the  same  as  in  a  framed  truss. 

The  suspension  bridge  (Fig.  28)  is  nothing  more  or  less  than 

the  arch  turned  upside  down.    In  the  arch,  as  we  have  seen,  the 


.1 


v?\ 


SUSPENSION  BRIDGE. 
Fig.  28 


\'  \   \  \  '^  /  A  /\     \i 


only  strain  that  comes  upon  it  is  compression;  in  the  suspension 
bridge,  on  the  other  hand,  the  only  strain  that  comes  upon  the 
8U»taining  meralxr  or  cable  which  is  stretched  between  the  points 
of  support  is  tension.    In  the  arch  bridge  all  the  weight  comes 

'      .     V    .    !  ,.  V  :i  it;  in  the  suspension  bridge 

pension  chains  and   simply 
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hangs  from  them.  In  the  gnspension  bridge  the  cables,  chains, 
or  any  other  flexible  devices  are  stretched  between  the  two  ]H>itit« 
of  support,  the  ends  carried  over  the  tops  of  the  towers. .  '.Ij 

anchored  in  the  ground  beyond.    Then  the  roadway  of 
is  simply  hung  by  tie-rods  from  this  suspension  cable. 

The  suspension  bridge  is  undoubtedly  one  of  the  ol  tm 

in  existence.    At  the  time  when  our  ancestors  were  ei'  .ai- 

ming across  creeks,  or  cutting  trees,  making  them  fall  across  in 
order  that  they  might  walk  over  on  them — that  is,  one  thousand 
years  ago — the  Japanese  were  building  suspension  bridges  which 
are  in  use  to-day,  using  iron  chains  for  suspension  cables,  and  in 
every  way  building  them  in  as  scientific  a  manner  as  the  Elast 
River  Bridge  in  New  York  is  built  to-day.  Of  course,  there  waa 
a  certain  crudeness  as  to  the  methods  which  were  used,  but  this  in 
no  way  affected  the  scientific  principles  on  which  the  bridges  were 
built.  It  is  not  our  purpose,  however,  in  this  paper  to  take  up  the 
question  of  suspension  bridges. 

We  pass  now  to  the  last  form,  and  in  this  country  at  least  the 
latest  form,  of  the  framed  truss — that  is,  the  cantilever  bridge. 
The  object  of  the  cantilever  bridge  is  to  make  possible  the  eco- 
nomical construction  of  long,  clear  spans  of  a  rigid  truss^  and  thm 
do  away  to  a  great  extent  with  the  necessity  of  suspension  brii 
as  there  are  many  disadvantages  besides  the  mere  one  of  ex 
that  are  connected  with  the  use  of  suspension  bridges.  The 
advantages  of  the  cantilever  will  be  taken  up  later. 

To  show  the  development  of  the  cantilever  bridge,  we  wiD 
take  two  king-post  trusses  (Fig.  29) ;  putting  them  togothor,  we 


Fig.29 

form  a  bridge  of  two  spans,  which  haa  an  abutment  ni 
and  a  pier  in  the  center.    In  case  this  was  for  the  pji' 
river,  tho  center  pier  would  como  directly  in  i' 
lug  navigation  to  a  groat  extent,  and  othenvi.     ,  . 
vemence.    We  nso  the  king-post  tnuM  merely  as  the  U' 
form  of  ti '        "  In  ttu> 

the  result  irao;  thu 

there  would  bo  a  pier  in  the  center  of  tho  r 
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the  center  of  the  river  may  bo  less  than  that  required  by  naviga- 
tion, so  that,  from  what  we  now  have,  our  only  remedy  would  be 
the  use  of  the  suspension  bridge. 

In  order  to  do  away  with  this,  and  make  a  wider  opening  in 
the  center  of  the  river,  suppose  we  take  away  the  center  pier  and 
replace  it  by  two  piers  directly  under  the  king-posts  of  the  truss 
(Fig.  30).    In  this  way  we  see  we  have  left  a  large,  clear  span  in 


CANTILEVER. 


Fig,  30 


center  of  the  river,  and  we  have  in  no  way  increased  the 
amount  of  material  necessary  for  the  building  of  the  bridge,  and 
the  two  spans  that  we  are  using  are  now  balanced,  each  upon  the 
top  of  its  respective  pier.  These  two  sjians  are  fastened  together 
in  the  center,  and  the  shore  ends  of  both  are  anchored  firmly, 
in  order  to  keep  them  from  tipping  up  whenever  a  load  comes 
jBpon  the  river  end.  We  thus  see  that  we  have  doubled  the  clear 
jan  in  the  center  of  the  river,  and  we  have  what  is  called  a  can- 
tilever bridge ;  that  is,  a  truss  supported  at  one  end,  and  extending 
out  over  an  opening,  there  being  no  support  under  the  other  end. 
Now,  supjKJse  it  was  desired  to  make  this  center  opening  still 
larger,  we  have  simply  to  move  the  piers  apart  (Fig.  31).    "We 
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have  our  two  cantilever  spans.  The  shore  end  of  each  is  firmly 
anchored  down,  and  the  two  other  ends,  A  B,  project  simply  into 
space.  If  we  build  thus,  the  two  ends,  A  B,  are  firmly  fixed 
and  can  not  in  any  way  yield  to  the  load  that  may  come  upon 
them.  If  we  now  construct  an  ordinary  framed  truss,  of  either 
the  Howe,  Pratt,  or  any  other  type,  and  instead  of  putting  this 
truss  npon  two  piers  or  abutments  we  simply  hang  it  between  the 
two  ends  of  the  cantilever  spans,  A  B,  which  are  projecting  over 
the  river,  the  weight  of  tJiis  truss  will  be  sustained  by  the  tie-rods 
h         '■     '  "  '  ■      "  (« of  the  cantilever  that  run  over 

\\  II  upon  the  other  side.     We  thus 

;,'  very  slightly  the  amount  of  material  used 
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CANTILEVER. 


Fig.  32 


ia  the  construction  of  the  bridge  we  have  an  open,  clear 
in  the  center  three  times  the  ■width  that  would  >>e  possible 
the  ordinary  framed  truss,  and  we  have  what  is  known  and 
lately  become  famous  as  the  cantilever  hridge.  Tlie  spaiut  C  A 
and  B  D  are  called  the  cantilever  spanB,  and  A  B  the  susjiexided 
^^      span. 

^B  The  variations  in  the  cantilever  bridge  are  almost  infiidU^ 

^^      although  the  principles  in  all  of  them  are  the  sama     In  tho  place 
I  of  using  the  upright  truss,  for  example,  this  truss  can  bo  tiimed 

I  over,  and  the  ties  then  become  braces,  the  floor  oomes  upon  Uw 

top,  the  shore  ends  being  firmly  anchored  in  place,  and,  the  sna- 
pended  span  held  in  place,  we  have  a  cantilever  of  the  type  that 
has  just  been  erected  across  the  Hudson  at  Poughkeepde  (I^ 
32),  while  the  first  example  given  you  is  the  t>*po  of  cantilever 
that  crosses  the  St.  John  River  at  St.  John,  New  Brunswick 
(Fig.  31). 

Then,  when  a  greater  length  is  desired  and  increased  Rtrenglhi 
as  in  the  case  of  the  bridge  across  the  Frith  of  Forth,  In  Scot- 
land, we  simply  combine  the  two,  putting  the  two  king-po6t 
trusses  base  to  base,  and  hanging  the  suspended  trass  betweea 
(Fig.  33) 

In  that  way  we  have  the  strongest  form  for  the  cantilerei 
bridge,  and  there  is  hardly  any  limit  to  the  length  of  span  thai 
can  be  made  by  this  method. 
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CANTILEVER. 
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The  advantages  gained  by  the  use  of  tho  cantilever  for  Iti 
span  bridges  are  as  follow  : 

As  a  substitute  for  the  suspension  bridge  it  is,  up  to  a  o«i 
length  of  span,  less  expensive,  and  it  can  be  given  great  rij 
and  stability  which  are  impossible  in  tho  Busponsion. 

As  a  substitute  for  the  ordinary  framed  truss  it  ha; 
vantages  of  not  requiring 
erection  of  the  ordinary  '       , , 
frame  or  staging  betvrceu  the  piers  to  sustain  th 


EVOLUTION   OF  THE  MODERN  RAILWAY  BRIDGE.  479 

different  parts  of  the  briJg©  while  it  is  being  put  together.  This 
is  a  great  expense ;  and  in  some  cases,  where  the  bridge  is  far 
above  the  water,  the  current  very  rapid,  or  an  existing  necessity 
of  not  obstructing  the  water-way,  becomes  impossible.  In  the 
erection  of  a  cantilever,  each  cantilever  span  is  balanced  on  its 
own  pier  and  built  out  each  side  from  the  tower  in  such  a  manner 
as  to  preserve  this  balance  until  the  shore  ends  are  anchored 
firmly,  after  which  the  river  ends  can  be  extended  aa  far  as  de- 
sired. The  suspended  span,  which  is  never  of  extraordinary 
length,  can  usually  be  built  directly  from  the  ends  of  the  can- 
tilever spans,  and  the  necessity  of  false  work  entirely  done  away 
with. 

In  all  bridges  of  long  span  that  the  weight  of  the  bridge  itself 
is  by  far  the  greatest  load  that  the  bridge  has  to  bear.  In  bridges 
of  short  spans,  the  weight  of  the  locomotive  and  train  coming 
upon  them  suddenly  constitutes  the  greatest  load,  as  the  weight 
of  the  train  is  greater  than  the  weight  of  the  bridge  itself ;  but  as 
the  size  of  the  bridge  increases,  its  weight  increases  very  rapid- 
ly, and  the  weight  of  the  locomotive  and  train  becomes  almost 
nothing  as  compared  with  the  weight  of  the  bridge  itself;  that  is, 
if  any  of  these  long  bridges  are  built  strong  enough  to  hold  them- 
selves up,  with  a  very  slight  margin  of- safety  above  that,  there  is 
scarcely  any  danger  of  their  ever  falling  from  any  weight  that 
could  come  upon  them  from  an  outside  load.  For  this  reason,  in 
building  short-span  bridges,  the  amount  of  economy  that  can  be 
exercised  in  the  use  of  material  is  very  small,  as  the  bridge  must 
be  built  stiff  and  rigid,  even  if  this  necessitates  the  using  of  much 
more  material  than  the  absolute  weight  of  the  tender  and  locomo- 
tive that  come  upon  it  woiild  demand.  For  this  reason  plate  gird- 
ers or  flanged  girders  have  many  advantages  connected  with  their 
use  for  short-span  bridges,  because  the  whole  amount  of  material 
used  is  comparatively  of  little  value,  and  extreme  stiffness  and 
rigidity  are  the  result ;  while  in  the  case  of  long-span  bridges,  such 
as  cantilever,  or  any  remarkably  long  bridge,  every  calculation 
must  be  made  with  the  greatest  care  in  order  to  reduce  the  amount 
of  necessary  material  as  much  as  possible,  because  by  reducing  the 
amount  of  material  used  the  weight  is  reduced,  and  that  again 
reduces  the  amount  of  material.  The  factor  of  safety  to  be  used 
can  be  only  two  or  three  in  long-span  bridges,  while  in  short  spans 
it  should  run  up  even  to  ten. 

Although  cantilever  bridges  are  of  rather  recent  use  in  this 
country  and  in  Europe,  and  much  has  been  written  claiming  them 
U  an  invention  of  modem  times,  still,  the  same  can  be  said  of  them 
tbat  wae  said  of  .;  -ion  bridge? — that  there  at  present  exists 

in  Japan,  built  by  ;t?r  of  the  Mikado  two  hundred  and  fifty 

yeftrs  ago,  M  porfvct  and  scientific  a  cantilever  bridge  as  any  that 
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are  built  in  this  country  or  in  Europe ;  and  in  this  wsy,  as  In 
many  otliers,  the  Japanese  show  that  two  or  three  hundred  yean 
ago  they  had  advanced  to  a  wonderful  degree  in  the  study  of 
applied  mechanics  and  the  "strength  and  resistance  of  material.'' 
The  only  trouble  is,  that  they  stopped  advancing  for  two  or  thm 
hundred  years,  and  up  to  ten  or  twenty  years  ago  were  not  as  U 
ahead  as  two  hundred  years  earlier. 

In  closing,  I  wish  to  call  your  attention  for  a  few  moments 
some  of  the  differences  that  exist  between  the  American  and 
English  practice  of  bridge-building,  and  the  causes  that  have  led 
to  these  differences.  The  characteristic  difference  is  in  the  meth- 
ods used  in  joining  together  the  different  parts  of  the  bridge. 
American  bridges,  as  a  class,  are  piu-connected — that  is,  the 
different  membei's,  when  possible,  are  joined  by  means  of  a  Rted 
pin  passing  through  holes  in  the  ends  of  the  pieces.  These  joinU 
are  perfectly  flexible,  and  each  member  is  designed  to  do  it»  own 
particular  work,  English  bridges,  as  a  class,  have  "riveted  con- 
nections " — that  is,  the  members  are  fastened  rigidly  together, 
and  each  member  is  designed  to  act  simply  as  a  part  of  a  Jtgid, 
inflexible  whole. 

The  causes  that  have  led  to  this  difference  are  as  follow :  In 
the  construction  of  bridges  the  English  engineer  sttirted  with 
the  flanged  girder  of  cast  or  rolled  iron,  or  some  other  form  of  a 
stiff  beam,  and  as  the  bridges  increased  in  size  so  as  to  necessitate 
the  framing  of  a  truss,  his  whole  effort  was  directed  toward  mak- 
ijig  that  truss  as  nearly  similar  to  the  original  flanged  or  box  gird- 
er as  possible.    This  led  to  perfect  rigidity  at  the  joints. 

The  American  engineer,  on  the  other  hand,  had  very  little  or 
no  iron  and  steel  to  work  with,  and  of  necessity  used  wood.  As 
the  necessary  bridges  were  of  considerable  span,  the  only  poeabla 
solution  of  the  problem  was  the  pinning  together  of  small  pieoeB 
of  wood  so  as  to  form  a  eoimected  series  of  triangles.  The  joints 
in  wood  could  not  easily  have  been  made  rigid,  aud  it  was  not  de- 
sirable that  they  should  be,  as  the  strength  of  wood  is  very  slight 
wlien  the  strain  is  applied  in  any  direction  other  than  in  the 
direction  of  the  fibers  of  the  piece,  and  the  use  of  th'^  •  -•  "  tnt, 
theoretically  at  least,  insures  this  line  of  action.    TlM-r  i-o 

much  ingenuity  displnyod  by  our  engineers,  in  th«'  ly, 

in  the  combinations  of  triangles  u.sed  in  bridge-dt  ■  ia 

many  cases  this  has  lofl  to  aV)surditiee.    The  whole  •  t- 

ever,  at  present  in  Artiorican  prart 
eted  joints,  and  in  English  praotit. 
connoctions."    Both  uro  working  in  opp'j«ite  <] 
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ary  to  do  the  work.    Our  bridges  are  usually  designed  and 
by  ilie  same  company,  so  tliat  the  design  within  certain  lim- 
corresponds  to  the  available  plant  of  the  manufacturer,  and  the 
naive  tools  can  be  used  over  and  over  again.     In  English 
ice,  however,  the  bridges  are  designed  according  to  the  ideas 
f  the  individual  engineer,  and  then  some  firm  has  to  build  them 
n  aU  their  details  to  correspond  with  the  design.    If  the  construc- 
tion necessitates  expensive  machinery  and  tools,  no  company  would 
undertake  them  at  any  reasonable  cost,  as  there  would  be  ver 
ttle  chance  of  any  other  similar  design  being  oflEered  upon  whicl 
,ey  could  use  the  same  tools. 
In  riveted  work,  however,  the  tools  required  are  within  certain] 
limits  the  same,  regardless  of  the  details  of  design.    Pin -connected! 
bridges  are  much  more  economical  for  largo  work  thau  rivetedj 
ones;  and  this  fact,  taken  in  connection  with  the  unrivaled  facili- 
ties we  have  for  doing  the  work,  accounts  for  the  fact  that  in  the 
uilding  of  large  bridges  American  firms  can  underbid  any  others, 
id  not  in  any  way  lower  the  character  of  the  work  done.* 


AGRICULTURE  AND  THE  SINGLE  TAX. 

Br  HOBACE  WniTE. 


rthe  second  half  of  the  eighteenth  century  there  arose  a  school  ] 
of  thinkers  in  France  to  whom,  at  a  later  period,  J.  B.  Say 
gave  the  name  of  physiocrats.    The  founder  of  the  school  was 
Francois  Quesnay.    Turgot  was  one  of  his  disciples,  and  was  the 
ost  distinguished  member  of  the  group.    De  Goumay,  the  elder' 
irabeau,  Morellet,  and  Dupont  de  Nemours  are  well-remem- 
red  names  of  the  physiocratic  school.     Adam  Smith  was  in 
aris  in  the  year  1764,  and  was  much  in  the  society  of  Quesnay 
d  his  friends.    The  exchange  of  thoughts  among  these  great 
must  have  been  mutually  beneficial,  but  the  question  that 
nee  been  raised  and  discussed  with  some  heat,  whether  the 
author  of  the  "  "Wealth  of  Nations  "  gained  more  from  that  inter- 
UT--  *'       '      Mvo  in  return,  is  a  barren  controversy. 
A  :,'overnmental  interference  with  the  business  and 

ivelihood  of  the  people  was  incessant  and  almost  universal,  and 

riDiJ  double  (ntrntcrtion  tniR?c«  harp  not  breo  diacttued,  u 
,  h*v«.  o      'irc^d  tk«  object  of  the  p»per. 
Tn  r\f»r !  utiAgcs  ni  I      \nicrie*ti  iiin-ooi»n<!«»«'d  bri<lgc9  Tor  long  apuia,  we 

rn.m  tffmn\  i         the  Um*  n?quirod  for  the  erection  of  the  bridge, 
iTui  tvcnUeth  of  tlwt  requirod  for  the  eroctioa  of 
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was  generally  acqniesced  in.  The  doctrine  that  money  wm 
only  form  of  wealth  was  held  by  nearly  all  statesmen  and  trad- 
ers, and  had  resulted  in  the  establishment  of  the  so-called  mer- 
cantile system.  The  physiocrats  taught  the  contrary  of  both 
these  conceptions.  They  held  that  governmental  interference 
with  the  gainful  occupations  of  the  people  was  bad  for  both 
government  and  people,  since  it  hindered  the  increase  of  wealth 
and  the  productiveness  of  taxes.  They  maintained  that  money 
was  not  wealth  except  in  a  secondary  sense,  as  a  tool  and  instru- 
ment of  exchange,  since  all  persons  who  acquire  money  tiitd  it 
for  their  advantage  immediately  to  lay  it  out  for  other  thingii. 
These  two  contentions  of  the  physiocrats  constitute  their  claim 
to  the  admiration  of  mankind. 

They  had  another  doctrine  by  wbich,  as  it  has  turned  out, 
they  are  now  more  generally  distinguished.  They  held  that  land 
was  the  only  source  of  wealth,  and  that  all  occujjations  except 
agriculture  were  unproductive. 

Agriculture,  they  said,  yielded  a  "net  product"  over  and 
ab<jve  the  wages  of  the  cultivator  during  the  time  he  waa  en- 
gaged in  producing  the  crop.  This  net  product  went  to  the 
landlord,  and  might  rightfully  be  taken  by  the  Government  to 
the  extent  necessary  to  defray  the  public  expenses.  They  accord- 
ingly proposed  and  advocated  the  impot  unique,  or  single  lax, on 
the  income  derived  from  landed  property.  The  residue  of  tbu 
net  product  remaining  in  the  landlord's  hands  after  the  payment 
of  taxes  was,  in  their  judgment,  the  annual  and  sole  increment 
of  the  world's  capital  and  stock  in  trade  for  the  upb\iildin^  of 
civilization. 

All  other  trades,  such  as  manufacturing  and  commerce,  were 
sterile.  Those  served  as  the  clerks,  the  agents,  the  porters  of 
agriculture.  If  any  of  those  saved  anything  from  tlioir  earnings 
as  the  handmaids  of  agriculture,  competition  would  cut  down 
their  gains,  so  that  eventually  they  would  have  nothing  left  over 
at  the  end  of  the  year. 

Adiim  Smith  agree*!  with  the  physiocrats  in  their  views  m* 
upecting  governmental  interference  with  private  business,  and  m 
to  the  true  character  and  functions  of  money.  He  difT  '  '  m 
them  as  to  the  "  net  product."    He  held  that  hind  was  lu  lo 

ce  of  wealth,  but  that  all  useful  labor  was  to  bo  reckoned, 

lally  with  agriculture,  among  the  sources.  His  otiswor  to  th« 
physiocrats  is  embraced  in  Chapter  IX,  Book  TV,  of  ihn  "  WwJtli 
of  Nations."    Notwithstanding  an  occasional  subs  -r, 

it  may  bo  said,  speaking  broadly,  that  if  thoro  t, -.  ..^^  aay 
economic  oonclusJon  upon  which  the  world  had  agreed  it  was 
tl  hysiocratic  doorine  of  net  prodnct  and  single  tax  wu 
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Tliis  consensus  of  opinion  held  good  for  something  more  than 
a  century.  In  the  year  1879  Mr.  Henry  George  published  his 
"IVogress  and  Poverty,"  in  •which  he  revived  the  single-tax 
idea  with  some  variations.  Mr.  George  says  that  he  arrived  at 
his  conclusiona  by  independent  reasoning,  without  knowing  any- 
thing of  Quesnay  or  his  doctrines  ("  Progress  and  Poverty,"  p. 
381).  The  only  practical  dilTerence  between  Mr.  George  and  the 
physiocrats  is  that  he  would  take  all  the  "  net  product "  for 
public  use,  while  they  would  take  only  so  much  as  might  be  re- 
quired for  the  purposes  of  economical  government.  There  are 
differences  of  reasoning  between  them,  but  this  is  the  only  differ- 
ence in  results.* 

Mr.  George's  latest  commentator,  Mr.  Samuel  B.  Clarke,f 
lows  th.at  the  net  product  may  turn  out  to  b©  a  net  deficiency 

regards  the  full  support  of  government.  In  one  of  his  opening 
paragraphs  he  says : 

"  He  (George)  assumes,  without  conclusive  evidence,  that 
economic  rent  in  the  present  state  of  this  and  every  civilized 
country  largely  exceeds  the  amount  required  for  necessary  gov- 
ernmental expenses.  The  assumption,  however,  is  not  essential  to 
his  scheme.  If  the  amount  realized  by  the  proposed  tax  would 
not  support  the  Qovernraont,  of  course  there  would  have  to  be 
taxes  on  other  things  ;  but  the  amount  to  be  raised  woxild  be  lesa 
by  the  amount  of  the  land-value  tax." 

If  we  could  settle  this  question  of  the  sufficiency  of  economic 
rent  to  sustain  all  the  costs  of  government  in  advance  of  actual 
experiment,  much  would  depend  upon  what  we  should  call  neces- 
sary governmental  expenditures ;  much  would  depend  also  upon 
what  we  should  take  for  the  basis  of  economic  rent.  The  lat- 
ter is  defined  by  Mr.  Clarke  as  "  the  fair  rental  value  of  land 
exclusive  of  distinguishable  betterments."  Buildings,  fences, 
and  growing  orchards  are  distinguishable  betterments.  Perhaps 
roads  and  ditches  made  at  the  sole  expense  of  the  land-owners 
may  be  so  considered.  But  are  clearing,  grubbing,  breaking, 
marling,  grading,  and  like  ameliorations  distinguishable  ?    If  so^ 

*  la  the  "Foruai,"  September,  1880,  Mr.  Thomu  0.  Shcarmui,  on«  of  the  moBt  di». 
Ittbed  memben  of  ibe  single-In  s  party,  hold*  that  it  is  not  oece^Mr;  to  posh  the  (ingle 
bc^rood  neoeeaaiy  goremineDtal  cx|>enBea.  The  •bsorption  of  the  entire  groond-reiit, 
seys,  "  \»  not  a  practical  quc»tIoa  at  present,  and  will  not  be  for  a  long  time  to  come,  </ 
Thl«  marks  the  recent  dirergeoce  between  Mr.  George  and  the  "Standard"  on  the 
one  hand,  and  the  Rcr.  Mr.  Pentecost  and  the  "  Twentieth  Century"  on  the  other.  With 
the  latter  the  single  tas  Is  a  onlt ;  with  the  former  it  is  now  only  an  eoonomlc  doctrine, 
or  at  iM>«t  a  "  pious  opinion."  But  certainly  "  Progress  and  Po?eTty  "  teaches  a  cnlt,  if  U 
tM^M  anythinit. 

f  "Current  Objections  to  the  Exnctran  of  Eranomlc  Rent  by  Tasalion  coosidered,"  by 
Clarlie,  of  Xew  Tork  ;  piimplilet  edltir>n,  18S0. 


"J 
Ufegnl, 
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we  have  Henry  C.  Carey's  word  for  it  that  no  farming  dlsirict  or 
county  or  township  will  sell  to-day  for  as  much  as  it  lias  cost  to 
bring  it  to  its  present  state  of  productiveness.  I  do  not  a^ree 
with  Mr.  Carey  in  this.  I  only  mention  it  to  show  what  a  chasm 
of  divergence  will  open  whenever  the  Government  shall  under* 
take  to  define  distinguishable  betterments  and  t-  "    m 

from  undistinguishable  ones  for  the  purpose  of  ?  ..        iit 

Mr.  Clarke  calls  "  a  firm  foothold  "  for  the  inscribing  of  the  fair 
rental  value  of  each  piece  of  land  in  the  public  acoounta.  Still, 
this  difhculty  may  not  be  insuperable. 

I  propose  to  examine  Mr.  Clarke's  pamphlet  rather  than  Mr. 
George's  book,  because  the  former,  although  drawn  almost  wholly 
from  the  latter,  embraces  in  small  compass  and  with  eminent 
fairness  all  that  is  needed  to  set  out  the  single-tax  argument,  and 
does  not  lure  us  into  by-ways  as  Mr.  George  often  does, 

"  Why  should  land  be  singled  out,  and  its  holder  made  to  hear 
a  burden  from  which  the  owners  of  other  sorts  of  property  tan 
exempt  ? " 

This  question  is  answered  by  Mr.  Clarke,  first  on  cconomiod 
and  then  on  ethical  grounds.    On  economical  grounds  :  "Beoatue 

(1)  material  progress  in  a  community  where  absolute  private  prop* 
erty  in  land  is  maintained  by  law,  acts,  by  force  of  tiat  fact,  like 
a  wedge  thrust  midway  into  the  social  structure,  to  raise  a  few 
without  effort  or  merit  on  their  part,  and  to  grind  down  the 
masses  of  men,  however  meritorious  they  may  be ;  and  because 

(2)  property  in  land  being  qualified  in  the  way  proposed,  poverty 
will  be  abolished  for  that  increasing  class  in  civilized  comxsn* 
nities  who  are  willing  to  work,  but  have  few  opportunities  to  do 
so  advantageously." 

We  are  not  authorized  to  infer  from  this  statement  that  in  • 
commiinity  where  absolute  private  property  in  land 
by  law,  e.  g.,  the  United  States,  "a  few  "  belonging  1 
class  never  get  unduly  elevated,  or  that  land -owners  never  got 
ground  down,  in  both  cases  regardless  of  merits,  or  out  ' 
portion  to  merits;  nor  can  we  infer  that  in  a  commun 
the  state  is  the  landlord,  e.  g.,  British  India,*  a  few  are 
vated  and  the  masses  never  ground  down,  regardless  of 
its  respectively.  But  we  may  fairly  demand  that  the  *  ■ 
point  out  his  "  few "  before  he  asks  us  tf> 

Do  land-owners  in  the  United  States  get  i...  -  ^ 

people  ?    To  say  that  the  Astors  are  very  wealthy,  and 

*  Da  L«Tel«Ttt,  In  hli  work  on  "  rtimtiire  PrapMtf ,"  RirM  iWa  1 
Ihr  nl  in  India.    "\M 

•l<  fyjaw-  and  to  !e^ 

»!»'  :  (  wiU  U'  U  M  (ii- 


■  rv 
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have  their  counterparts  as  liind-owners  in  all  our  lesser  cities,  does 
not  answer  the  question,  because  the  Vanderbilts,  the  Havemeyers, 
the  Drexels,  the  Rockefellers,  the  Carnegies,  the  Armours,  and 
the  Pullmans  are  also  very  rich,  and  they  do  not  own  land  to  any 
large  extent.  Can  anybody  point  to  a  similar  group  of  rich  men 
whose  income  is  derived  from  agricultural  land  ? 

Any  man  of  fair  intelligence  can  answer  the  question  for  him- 
self. The  opportunity  has  been  open  to  me,  for  example,  to  get  rich 
by  land-owning  ever  since  I  arrived  at  man's  estate.  It  has  been 
open  to  me  to  acquire  land  at  all  prices,  from  nothing  per  acre  up- 
ward. I  was  once  domiciled  for  a  short  time  at  a  place  where  land 
was  obtainable  at  the  former  price — good  arable  land,  underlaid 
by  a  workaVjlo  vein  of  coal.  I  filed  an  entry  on  one  hundred  and 
sixty  acres  of  it  at  the  United  States  Land-Office  at  Lecompton, 
Kansas ;  but,  happening  to  receive  an  offer  of  twenty -five  dollars 
per  week  to  work  on  a  newspaper  shortly  afterward,  I  abandoned 
my  claim,  and  I  am  sure  that  I  made  no  mistake  in  the  point  of 
view  of  dollars  and  cents.  I  took  up  my  abode  in  the  city  of  Chi- 
cago when  there  were  only  sixty  thousand  inhabitants  there.  The 
growth  of  that  place  has  been,  since  that  time,  one  of  the  remark- 
able phenomena  in  the  world's  history,  and  a  great  part  of  this 
growth  took  place  under  my  eye ;  yet  I  have  never  seen  the  time 
when  I  thought  I  could  make  better  use  of  my  small  capital  by 
becoming  a  land-owner  than  by  following  other  pursuits.  But  I 
have  had  some  exporienc©  as  a  land-owner.  The  land  that  I  have 
at  one  time  and  another  owned,  whether  urban,  suburban,  or  agri- 
cultural, or  taken  altogether,  has  not  served  me  as  well  on  the 
whole  as  other  investments. 

I  make  this  personal  reference  because  I  know  that  my  expe- 
rience tallies  with  that  of  many  others.  Mr.  Henry  George,  for 
example,  has  fairly  earned  all  that  he  possesses  of  this  world's 
goods.  I  venture  to  ask  whether  the  same  amount  of  labor,  dili- 
gence, and  foresight  that  he  has  bestowed  upon  his  own  vocation 
of  book-writer,  journalist,  and  publisher,  if  applied  to  the  acqui- 
sition and  use  of  land,  would  have  netted  him  as  much.  Undoubt- 
e*Jly  both  he  and  I,  by  the  use  of  hind-sight,  can  see  where  we 
might  have  made  larger  gains  by  becoming  land-owners  than  we 
have  ever  made.  But  so,  too,  by  the  use  of  hind-sight  we  can  see 
how  we  might  have  made  as  much  or  more  in  still  other  ways. 
We  might  have  invented  a  telephone,  for  example. 

Before  proceeding  it  should  be  noted  that  Mr.  Clarke  expressly 

■  »  idea  that  the  single-tax  argument  rests  upon  the 

iif^.'irnixi  i.'irremoiit."    The  rise  in  land  values  due  to 

thi»  y  i;  to  do  with  it,  or  at  most 


(h©  says)  "  is  very  apt 
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to  assume  the  form,  and,  if  we  may  judge  from  curre&i  critioisiDf 
is  quite  generally  understood  to  have  the  form,  that  because  the 
value  of  land  increases  without  effort  on  the  part  of  the  land- 
holders  as  the  community  grows,  therefore  the  community  bM_ 
earned  such  value,  and  may  justly  take  it  for  common  pni 
In  that  form  the  argument  is  fallacious  beyond  question." 

Land,  he  shows,  is  subject  to  decrease  as  well  as  to  incre*M  flf 
value,  and  other  kinds  of  property  increase  or  decrejise  in  vala« 
quite  independently  of  the  owner's  exertions,  merits,  or  demerit«> 

The  second  economical  reas«m  why  land  should  be  singled  out 
and  its  holder  made  to  bear  a  burden  from  which  the  owners  of 
other  sorts  of  property  are  exempt,  as  stated  in  the  quoted  partu 
graph,  is  "because  property  in  land  being  qualified  in  the  way 

aposed,  poverty  will  be  abolished,"  etc.    No  mode  or  process  by 

ich  poverty  is  to  be  abolished  being  furnished,  we  are  at  liberty 
to  infer  that,  if  a  marked  addition  were  made  to  the  land-tax  all 
over  the  country,  the  poor  would  soon  find  themselves  in  easier 
circumstances  ;  and  that  if  successive  additions  were  roa«le,  they 
would  become  more  and  more  prosperous ;  and  that  when  tluj 
whole  rental  value  had  been  taken,  there  would  be  no  poor  people 
anywhere. 

Now,  taxes  on  land  are  paid  by  land-owners  (I  believe  that  Mr, 
George  agrees  to  this).  The  proposition  then  is,  that  if  land- 
owners were  required  to  pay  into  the  public  treasury  as  much  as 
they  could  by  any  possibility  pay,  other  people  would  be  so  mocb 
benefited  that  even  the  poorest  people  in  i\ic  woiltl  w.nild  tw>  lu 
comfortable  circumstances. 

The  only  way  that  this  great  change  can  be  bi  <  .3 

by  the  abolishment  of  all  other  taxes.    I  do  not  tn      i  le 

relief  that  would  accrue  to  industry  from  the  abolition  of  indiroel 

tes.    I  hold  that  it  should  be  the  first  step  toward  tlio  elevatioa 

the  poor  man,  and  the  bettering  of  his  condition,  tu  let  bin 
have  and  enjoy  what  he  earns — all  of  it,  except  just  sufficienxi  to 
keep  him  watchful  of  tax-eaters  and  tax-thieves. 

But  suppose  that  Divine  Providence  should  bestow  upon  BS 
lers  who  could  carry  on  government  without  any  taxes  wliat> 
Per.     Would  that  dispensation  abolish  pnvf-rtv  ">     Tlif.K«  i^Jm 
think  so  are  bound  to  tell  us  how. 

The  single-tax  philosophy  does  not  p'  i 

for  general  distribution.     If  anything 
defraying  all  necessary  expenses  of  govemment,  the  re- 
bo         '■    '  to  the  (  '         ■'''*',*' 
lil'             iiinsic  hi. 
Tliere  is  to  be  no  u\ 
it  that  the  nti> 

i  others  than  lanu 
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by  any  de^-ice  or  dispensation  which  shovild  enable  govormnent  to 
Vh3  carried  on  without  taxes.  I  protest  against  the  assumption 
that  this  would  abolish  poverty,  unless  those  who  hold  that  it 
would  shall  offer  us  something  more  conclusive  than  their  private 
opiuiona, 

lU. 

The  ethical  reason  why  land  should  be  singled  out  exclusively 
for  purposes  of  taxation  is  based  upon  what  are  called  "natural 
righta"    I  quote  Mr.  Clarke's  words : 

"  The  second  answer,  in  substance,  is :  Because  land  is  not 
rightfully  the  subject  of  absolute  property,  and  because  the  injus- 
tice of  allowing  it  to  be  so  acquired  and  held  will  be  remedied  by 
the  exaction  and  application  to  common  uses  of  economic  rent. 

"  The  standard  of  right,  to  which  this  answer  appeals^  is  that 
conception  of  inherent  or  underlying  rights  which  is  usually  de- 
scribed, perhaps  not  altogether  happily,  by  the  phrase  natural 
rights." 

General  Francis  A.  "Walker,  in  his  "  Land  and  its  Rent,"  dis- 
poses of  the  dogma  of  natural  rights  as  applied  by  Mr.  George 
with  a  few  words  of  sarcasm,  which  really  do  embrace  the  true 
philosophy  of  the  subject.  He  says  that  as  he  has  never  lived  in 
the  state  of  nature  himself,  but  has  passed  his  whole  life  in  com- 
munities more  or  less  civilized,  ho  does  not  feel  movetl  to  discuss 
the  subject  on  any  other  than  economic  grounds.  According  to 
my  observation,  more  people  of  fair  intelligeuce  are  taken  in  the 
single-tax  net  by  this  dogma  than  by  all  others  together ;  and  even 
when  they  are  shaken  from  every  other,  they  still  cling  to  this  as 
a  sheet-anchor.  It  is  worth  while,  therefore,  and  indeed  necessary, 
to  give  some  particular  attention  to  it,  in  an  elementary  way. 

Having  cautioned  us  against  the  use  of  the  phrase  "  natural 
rights  "  as  not  altogether  happy,  Mr.  Clarke  proceeds  to  use  it 
twenty-one  times  in  the  next  twenty  pages,  as  though  it  were  as 
happy  as  possible,  assuming  in  all  cases  that  every  person  bom 
iuto  the  world  has  a  natural  right  to  land  and  a  natural  right  to 
thu  best  laud — conditioued,  however,  upon  every  other  person's 
equal  right  to  the  same  land.  The  only  way  to  make  these  con- 
flicting natui'al  rights  effective  is  to  confiscate  economic  rent 
through  the  taxing  power. 

"What  are  "  natural  rights  "  ?  Let  us  test  them  for  a  moment 
by  the  Socratic  dialogue,  the  interlocutors  being  A  and  B : 

A.  When  you  speiik  of  natural  rights,  you  moan  rights  accord- 
ing to  nnturo.  I  suppose  ? 

B.  Uuduubtedly. 
A.  And  that  the  origin  of  such  rights  is  traceable  to  the  stat^e 

of  nii- 
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A.  What  would  be  tho  opposite  of  a  state  of  nature,  regarded 
as  an  origin  of  rights  ? 

B.  Art,  convention,  agreement,  law. 

A.  Tbt'n  the  opposite  of  natural  rights  would  be  artificial,  con- 
ventional, and  legal  rights  ? 

B.  Not  the  opposite  exactly,  but  the  counterpart  and  supple- 
ment  of  such  rights, 

A.  But  as  to  their  origin  only,  you  wo;ild  say  that  tho  ttiro 
origins  were  opposite  to  each  other,  the  one  being  according  to 
nature  and  the  other  not  according  to  nature  ? 

B.  Yes,  that  woxild  be  a  fair  statement. 

A,  How  do  wo  learn  whether  anything  is  according  to  natnrp, 
so  as  to  distinguish  it  from  things  not  according  to  nature  ? 

B.  By  observing  what  takes  place  in  a  state  of  nature. 

A.  So,  if  we  saw  a  wolf  devouring  a  sheep  in  a  forest,  wo  should 
say  that  it  was  the  nature  of  wolves  to  kill  sheep  ? 

B.  Of  course. 

A.  But  if  we  saw  a  dog  guarding  a  flock  of  sheep  and  driring 
them  into  a  sheep-fold  at  night,  should  we  say  that  it  wa«  the 
nature  of  wolves  to  kill  sheep,  but  the  nature  uf  dogs  to  protect 
them  ? 

B.  No,  we  should  say  that  the  dog  had  been  trained  to 
care  of  sheep,  although  his  ancestors  had  themselves  been  shi 
killers. 

A.  Why  should  we  say  this  ? 

B.  Because  we  know  it  by  observation  and  testimony 

A.  Do  observation  and  testimony  teach  us  that  in  a  state  of 
nature  all  men  have  equal  rights  ? 

B.  We  do  not  know  exactly  what  is  the  state  of  nature  appli- 
cable to  man,  since  he  has  improvable  faculties  and  is  always 
changing,  or  is  susceptible  of  change. 

A.  Yet  the  hypothesis  is  that  equal  rights  are  according  to 
nature — that  is,  to  man's  nature.  Are  we  to  gay  that  nattuvl 
rights  exist  because  there  is  no  state  of  nature  for  man,  as  thorft 
is  for  dogs  and  wolves  ? 

B.  Although  man  has  improvable  faculties  and  is  sueccpti 
of  change,  and  although  his  actual  state  of  nature  is  hidden 
us  in  the  darkness  of  ages,  before  written  language  cxisiod,  yet  it 
is  poBsiblo  to  11! 
what  takes  plii< 
of  nature. 

A.  And  do  we  .■-   t  _ 

exi»t  as  to  life  or  li  i    ,  kin  1  >-• 

Tho  colloquy  would  "  naturally  "  comp  to  an 

because,  in  a  state  of  r- -  =  -ht  roakt--  -~ 

man  takes  what  ho  wa:  j   he  cat. 


1 


ite  toward  the  state 
i;r  flioso  tribes  that . 
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weaker  man's  wife  or  property,  and  kills  or  enslaves  him,  as  the 
case  may  be.*  It  is  safe  to  say  that  this  has  been  the  state  of  man 
in  all  countrios  "  ere  human  statute  purged  the  gentle  weal." 

The  village  community,  in.  which  the  land  was  held  in  common 
for  the  villagers  (not  for  everybody),  was  the  outgrowth  of  law, 
of  art,  of  convention;  but  even  this  was  subject  to  the  law  of  the 
strongest,  in  the  sense  that  every  village  community  was  liable  to 
be  dispossessed  by  any  wandering  tribe  better  armed,  or  more 
numerous  or  braver,  that  might  suddenly  emerge  from  the  neigh- 
boring forest  or  mountain.  The  feudal  system  displaced  the 
village  community  because  the  village  could  not  protect  itself 
against  armed  robbers,  f 

The  recent  searching  examination  of  "  natural  rights  "  by  Prof. 
Sumner  J  renders  it  unnecessary  for  me  to  go  more  deeply  into 
this  branch  of  the  subject.  What  are  commonly  and  loosely 
called  natural  rights  are  the  outcome  of  centuries  of  hard  knocks, 
the  results  of  training,  education,  and  experience,  ihe  very  flower 
and  last  refinement  of  art  as  applied  to  society  and  government, 
Mr.  Clarke  cites  certain  decisions  of  the  Supremo  Court  to  show 
that  natural  rights  have  "  their  seat  in  the  bosom  of  God  and  their 
voice  in  the  harmony  of  the  world,"  to  quote  from  Hooker's  defi- 
nition of  law.  But  all  such  opinions  are  obiter  to  this  discussion. 
That  our  ideas  of  natural  rights,  civilized  though  we  be,  change 
greatly  in  the  progress  of  time,  is  proved  by  our  own  recent  his- 
tory, the  right  to  liberty  having  been  denied  by  a  majority  of 
Americans  within  our  time. 

Conjoined  to  the  doctrine  of  natural  rights,  though  not  a  neces- 
sary part  of  it^  is  the  doctrine  of  equal  rights,  which  I  share  as 
fully  as  anybody.  But,  if  I  attempt  to  draw  generalizations  from 
it,  I  am  confronted  by  the  fact  that  it  is  not  universally  held,  but 
is  really  confined  to  a  small  portion  of  the  human  family.    The 

•  The  moTcment  now  in  progress  for  the  gnpprcfslon  of  the  African  slave  trade  has  shed 
&a  kbundftoee  of  light  (if  any  more  were  needed)  on  the  subject  of  "  rights  "  a^  tliey  actu- 
ally  exist  in  the  »u<«  of  nature.  The  prime  diflli-ultj  there  is  not  Arab  RlaTe-dcaling-,  but 
the  pmctlce  prcTailing  among  the  native  tribesmen  of  enslaving  each  other  for  the  pur- 
poeea  of  human  sacriGc(>  in  their  religious  ceremonial.  Arab  slaTO^ealing  is  not  the  caus« 
of  African  slavery,  bat  merely  an  adjunct  to  it. 

t  **  Not  to  be  killed,"  says  Stendhal,  "  and  to  have  a  good  sheepskin  coat  in  winter,  was, 
for  many  people  in  the  tenth  century,  the  height  of  felicity  " ;  let  us  add,  for  a  woman,  that 
of  not  being  violated  by  a  whole  band.  When  we  clearly  represent  to  onreelvcs  the  oon- 
dition  of  humanity  b  those  daya,  we  can  oomprebend  how  roen  readily  aooeptcd  the  moat 
obnoxious  of  feudal  rights,  eveu  iKat  of  the  Jn>U  du  teigneur.  Tlie  risks  to  which  they 
»»■  "  even  worse.    The  proof  of  It  is  that  the  people  flocked  to  the 

f  •  "«  it  w»«  eioniplet4*(1.     In  Normandy,  for  inslatK>c,  when  Rnllo  had 

r  '!■•  robbers,  the  Inhnbitnnls  of  the  neijjhbor- 

'      The  stightest  aecurity  sufficed  Xo  rcpopu. 
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Hindus,  for  example,  hold  that  rights  ought  to  be  appuriiooed 
according  to  caste.  In  the  Mohammedan  world  the  doctrine  of 
fate  completely  overtops  and  stifles  the  doctrine  of  eqnal  rights. 
A  considerable  portion  of  the  human  race  hold  that  women  have 
no  rights.  A  majority  of  the  civilized  races  hold  that  womaa's 
rights  are  inferior  to  man's  rights,  and  we  oiirselves  do  not  con- 
sider them  embraced  in  the  term  "  popular  sovereignty."  Yet 
they  are  one  half  of  the  human  race,  and  the  more  meritoriotu 
half.* 

I  shall  assume,  without  further  argument,  that  the  ri|Erh<B  of 
life,  liberty,  and  property,  including  land, all  rest  upon  •  <-f, 

translated,  after  infinite  trouble,  conflict,  and  bloodsheU,  w.i.,  ..*«?, 
and  this  notwithstanding  any  opinions  of  the  Supremo  Court  that 
can  be  quoted  to  the  contrary. 

A  title  to  anything,  land  or  personal  property,  is  defined  to  he 
"  a  just  cause  of  exclusive  ownership,"  and  a  title-deed  is  the 
accepted  evidence  of  the  same.  The  law  tells  us  what  shall  con- 
stitute just  cause  of  exclusive  ownership  and  what  shall  constitute 
good  evidence  of  it.  It  is  the  same  law,  as  to  its  origin,  that  fixes, 
prescribes,  defines,  and  enforces  all  rights. 

The  law  has  prescribed  in  this  country  the  following  among 
other  things :  (1)  That  human  life  shall  not  be  taken  except  in 
self-defense  or  by  due  process  of  law ;  (2)  that  private  property 
shall  not  be  taken  for  public  use  without  just  compensation ;  (3) 
that  slavery  or  involuntary  servitude  shall  not  exist  except  as 
a  punishment  for  crime — thia  is  placed  last  because  it  w.-i-^  *.rir.,'t 
last 

On  the  ground  of  sdlns  popidi  mtprema  lex  the  state  ! 
mand  over  the  lives  and  fortunes  of  its  citizens,  and  to  i 
eignty  land  forms  no  exception.  The  state  may  draft  the  citisen 
into  its  army  or  navy,  and  send  him  into  battle  where  he  may  bs 
killed.  It  may  likewise  take  his  landed  property  or  his  {leraonal 
property.  It  is  the  sole  judge  of  the  occasions  and  the  reaaonik 
But  it  must  act  in  accordance  with  its  own  constitution.  It  mtut 
not  arbitrarily  choose  A,  B,  and  C  to  go  to  tho  wan*.  It  muj»i  not 
take  private  property  without  just  compensation.  If  itdu«s  them 
things,  it  subverts  itself  and  plunges  into  chaos. 

There  is  no  peculiar  sacredness  about  land  title*!  as  distia^ 
guished  from  other  titles.    If  the  annual  tax  on  land  ia  not  paid« 

*  Jonmj  BcnUiam  tms  gSr«n  act  •naljruin  of  the  phmiM  In  coiiiiomi  «M  wHtk  wi 
■jmanTTuoaa  with  U<r  of  nature,  «ucb  aa  moral  aeniw,  couunoa  mmc,  U«  ot  waom, 
jutioo,  nalunl  onultv,  and  fltn«aa  of  tbing*.    "Oomnioa  aeaae,"  be  aafi,  "niMAa  a 
of  MMiHT  kind  or  anulhar  which  tli*  anthor  aSmR  b  |>a»i«Mcr1  bjr  all 
•^"  ■  whose  (cnu  is  not  the  MUnv  a*  1ii<  Iwing  Mrwk  ool  of  • 

irii  .   If  ««'"h  s  man,"  hr  ndf!*,  "bappeoa  to  ponai  li- 

hi>  '  ^)«f  are  Um  Doiiitn 
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the  title  is  subverted  at  once.  So,  too,  if  a  special  assessment,  or  a 
mere  water  rate,  is  not  paid,  the  land  is  sold,  and  a  new  title  deliv- 
ered t«  the  purchaser,  and  this  happens  even  if  the  non-payment  is 
the  result  of  accident.  Personal  property  is  liable  to  seizure  and 
sale  in  like  manner,  and  this  is  right,  because  the  state  must  have 
the  means  of  existence.  All  persons  have  had  notice  that  such 
are  the  conditions  of  civilized  life,  the  alternative  to  which  is 
the  feudal  system,  or  the  worse  condition  that  went  before  it. 

When  we  are  told  that  the  state  could  not  divest  itself  of  the 
right  to  resume  possession  of  the  laud,  we  reply  that  it  never  has 
done  so.  It  has  only  divested  itself  of  the  right  to  take  it  with- 
out just  compensation.  If  any  casuist  puts  himself  back  of  the 
contract,  and  says  it  was  wrong  in  the  beginning  and  void  oh  initio, 
he  has  before  him  the  immense  task  of  turning  the  world  over 
without  a  fulcrum ;  for  the  world,  after  an  incalculable  deal  of 
shifting  and  balancing,  has  settled  down  to  the  belief  that  agree- 
ments made  in  writing  should  be  kept. 

Supjjose  we  admit  that  there  are  two  sides  to  the  question,  and 
that  it  is  submitted  to  a  jury  from  the  moon.  A  holds  that  pri- 
vate property  in  land  is  a  disadvantage  to  society,  and  should 
therefore  be  abolislied  without  compensation  to  owners.  B  holds 
that  it  is  an  advantage  to  society,  independently  of  constitutions 
and  laws,  and  he  shows  in  addition  that  a  solemn  agreement  has 
boon  made  that  it  shall  not  be  abolished  without  compensation. 
Both  advance  such  arguments  as  they  may.  A  says  (\ising  the 
words  of  Mr.  George  iii  his  speech  at  Brighton  Beach,  July  28, 
1889) : 

"So  monstrous  is  private  ownership  of  land,  so  unjust  is  it — 
so  ridiculous  even  is  it,  that  a  few  men  should  be  the  owners  of 
the  element  on  which  and  from  which  a  whole  people  must  live — 
so  clear  is  it  that  all  men  have  by  nature  equal  rights  to  the  use 
of  the  land— that  private  property  in  land  as  we  know  it  can  only 
long  continue  whore  from  the  force  of  habit  it  is  acquiesced  in 
and  never  questioned-  WTien  it  is  thought  about,  when  it  is 
talked  about,  even  when  it  is  defended,  it  is  doomed." 

B  replies  that  "  force  of  habit "  is  another  name  for  human  ex- 
perience, and  that  it  has  stronger  presumptions  in  its  favor  than 
anylx>dy's  inner  consciousness;  that  the  usefulness  of  land  resides 

its  cultivation,  and  that  no  man  can  show  from  inner  con- 
iousnoss  that  better,  or  as  good,  ciiltivation  would  result  from 
the  abolition  of  private  ownership ;  and  that,  if  worse  cultivation 
p!       •'  *  ;'  '  I' whole  human  race  would  be  sufferers.    Would 

!»•  Ml  the  moon  say:  "  Gentlemen,  your  arguments 

are  Homewhat  confusing.  We  perceive  that  private  ownership  of 
"^"     "~     '     '  — ~  -~  ^"tutions,  has  advantages  and  disad- 

t  about  which  no  confusion  exists. 
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and  that  is,  that  men  ought  to  live  up  to  their  agreementn.  Wc 
accordingly  give  our  verdiot  to  B.    And  we  do  this  with  the  more 

confiiU'nce  because  we  believe  that,  when  the  disadvantages  he» 
come  clearly  preponderant,  you  will  find  a  way  to  overcome  thoui 
without  shocking  the  moral  sense  of  distant  observera." 


IV. 

Are  the  ta^es  on  land  in  this  country  high  enough  or  not  P    1» 
economic  rent  sufficient  in  amount  to  support  goveram-  •  '  '"    ^*' 
will  consider  these  questions  in  their  relation  to  agiicul 

The  generally  received  idea  of  the  single-tax  party  is  that  held 
by  the  physiocrats,  that  all  wealth  proceeds  from  agriculture^ 
using  that  term  to  include  all  the  products  of  the  earth  and  the 
sea.  This  is  a  corollary  of  Mr.  George's  book,  altliough  I  believe 
he  has  not  explicitly  affirmed  it.  I  find  an  apt  statement  of  It  in 
the  "  Twentieth  Century  "  of  August  3d,  viz. : 

"Where  all  land  is  occupied,  the  annual  rental  value-  i»: 
land  of  a  nation  is,  theoretically,  equivalent  to  its  net  annual 
duction — that  is,  to  the  total  production,  less  sustenance^  intentti, 
and  replacement.  This,  through  private  land-owner*hip»  it  iMWr 
all  absorbed  by  a  small  number  of  individuals."  • 

It  is  needless  to  say  that  mere  space,  which  is  not  to 

the  growing  or  gathering  or  mining  of  anjirhing,  is  m.-L  <•■  i..  in- 
cluded in  the  wealth-producing  parts  of  the  earth's  stirface,  ac- 
cording to  the  physiocratic  conception — such  as  lots  in  tovms  and 
cities.  If  all  wealth  comes  from  the  earth  by  means  of  agricitlt* 
ure,  mining,  hunting,  and  fishing,  why  should  not  they  pay  all 
the  expenses  of  government  and  a  fund  besith      '  -ai 

use?    Would  not  those  industries,  after  such  11  .  b» 

as  well  off  as  the  industries  which  have  no  share  in  the  Umd  ?  Jb 
not  the  whole  of  a  thing  equal  to  all  of  its  parts  ? 

It  is  true  that  man  draws  his  sustenance  from  Iho  earth,  and 
that  the  annual  surplus  which  takes  the  form  of  capit4il,  of  what- 
ever sort,  there  has  its  start.  But  where  does  ngricul''—  ^  rin 
luid  end  ?    It  is  commonly  supposed  to  begin  with  the  ;  of 

roads,  the  clearing  of  land,  and  the  destruction  of  beasts  oi  pray. 
But,  before  land  can  be  cleared,  tools  must  be  made.  Axes,  plow*, 
spades,  wagons,  bows  and  arrows,  gunpowder  perhaps,  must  b« 
manufactured.    And  where  does  it  end  ?    All  pi  ^  is  under- 

taken to  satisfy  man's  wants.    Those  are  not  sai  .  •■t:  ;i  \^\<i 

of  cotton  has  been  picked  or  a  ton  of  wheat  gathered  iii 
The  wheat  must  be  ground  into  flour,  the  flour  must  Xjm 


•  T  do  not  fini!  utiy  cxplatm' 
Dot  aacd  without  s  purpo>& 
of  »  nilroAd  ! 


•'  -  word  "  thforcttoiHy,"  1i 
,  a  mao  irhn  own*  the  ' 
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into  bread,  the  bread  must  be  carried  to  the  consumer.  All  these 
processes  require  labor  in  countless  forms  in  the  production  of 
machinery,  buildings,  tools,  packages,  and  transportation.  The 
bale  of  cotton  must  be  packed,  carried  to  and  fro,  spun,  woven, 
and  again  carried  to  and  fro.  So  of  every  product  of  the  earth, 
wnthout  exception.  All  industry  and  all  commerce  are  concerned 
in  changing  the  forms  and  places  of  the  products  of  agriculture, 
forestry,  mines,  and  fisheries. 

John  Stuart  Mill  (''  Political  Economy,"  Book  I,  Chapter  IT) 
asks  why  the  grinding  of  corn  should  be  considered  a  manufact- 
uring employment,  while  the  thrashing  of  it  is  agricultural.  The 
only  reason,  ho  says,  is  that  thrashing  is  usually  done  on  the  farm, 
while  the  grinding  is  done  at  a  mill.  Butter-making  is  counted 
an  agricultural  employment  if  it  is  done  on  the  farm,  but  a  manu- 
facturing employment  if  it  is  done  at  a  creamery.  But  it  is  the 
making  of  the  butter,  and  not  the  place  of  making,  that  is  the 
essential  thing.  Carry  your  imagination  along  all  the  ramifica- 
tions of  human  industry  to  its  farthest  confines,  and  where  can 
you  find  anything  that  is  not  analogous  to  the  two  related  em- 
ployments of  the  milk-maid  and  the  butter-maker  ?  Mr.  Mill 
Rhows  that  the  labor  of  astronomers,  who  help  the  sailor  to  find 
his  way  by  the  shortest  paths  over  seas,  carrying  the  farmer's 
products,  is  productive  labor,  and  that  whether  it  be  called  agri- 
cultural or  not  is  of  no  importance  to  the  sum  total  of  the  world's 

Ith.  To  draw  a  distinction,  therefore,  between  agriculture 
And  the  manipulation  and  transportation  of  its  products,  as  a 
source  of  wealth  and  taxes,  is  false  reasoning. 

Taxes  must  be  apportioned  among  political  units.  The  St-ate 
of  Connecticut  is  one  such  unit,  and  I  choose  this  for  present  con- 
sideration because  there  has  been  a  recent  official  examination  of 
the  profits  of  agriculture  in  that  State,  which  enables  us  to  see 
what  economic  rent  amounts  to  in  one  of  the  most  industrious 
and  prosperous  communities  in  the  Union.  It  is  embraced  in  the 
"Roport  of  the  Bureau  of  Labor  Statistics  for  the  year  1889." 
Mr.  Hotchkiss,  the  commissioner,  has  sought  to  make  out  as  good 
a  case  for  agriculture  as  possible,  to  show  that  it  is  not  in  a  dis- 
tressed condition,  or  not  necessarily  so.  What  is  the  showing  of 
economic  rent  in  Connecticut  ? 

Six  huudrttl  and  ninety-three  farms  were  visited.  Three 
hundred  and  fourteen  report  average  profits  of  $3C2.88.  Three 
httndrod  and  seventy-eight  report  an  average  loss  of  (268.50. 
Oae  reports  neither  loss  nor  gain.  In  this  calculation  the  farm- 
er's family  support  was  reckoned  as  part  of  the  farm  expenses, 
wlr.oh  Mr.  Uotchki«8  thinks  is  improper,  since,  in  reckoning  the 
gainsof"'    '  '      !  .   ■* '.        *,  to  deal  only  with  the  profits 

Aad_ilov>  Making  this  correction,  he 


finds  that  six  hundred  and  fifty  farms  make  an  arerap'   '' 
$551. 3G,  and  that  forty-two  sustain  an  average  loss  c  45. 

The  average  size  of  the  farms  reported  on  was  one  hundred  and 
ten  acres. 

I  can  not  agree  with  Mr.  Hotchkiss  that  the  family  Bxpcnan 
ought  to  be  deducted  in  estimating  the  profits,  unless  an  allow- 
ance is  made  on  the  other  side  of  the  ledger  for  wages  of  tin 
family.  The  children  of  farmers  begin  to  work  as  early  as  ten 
or  twelve  years  of  age.  Therefore,  the  first  cited  computation 
of  the  profits  of  farming  in  Connecticut  is  the  nearer  to  Ui« 
truth.  The  footings,  as  summarized  by  the  commissioner,  uro  M 
follows : 


k 


Total  fectipts  from  sii  hondred  and  nln^'tj-tbree  rarma  ■ 
Total  eit>eD8ce,  iucluding  family  support. , , .. 


Total  profit. 


Among  the  farm  expenses  we  find  the  gross  sum  of  $37,520 
down  to  taxes  and  insurance,  but  there  is  no  separation  of 
taxes  from  the  insurance.  It  is  apjjarent  that  if  the  gross 
of  116,1(33  had  been  added  to  the  t&x  bills  of  these  farmers,  it 
would  have  taken  not  only  the  whole  of  the  economic  rent,  trot 
the  profits  on  their  capital  besides.  The  statistics  in  hand  lead 
me  to  believe  that  the  single-tax  thfKiry  is  alreadj^  in  -n 

in  rural  Connecticut,  "unbeknownst"  to  its  advocaUi     is, 

that  economic  rent  is  wholly  taken  by  the  tax-gatherer  from 
agricultural  land  plus  something  from  the  returns  o"  '  "  ,rniar^ 
capital  invest^  in  live  stock,  implements,  and  "  il  o^habk 

betterments,*' which  the  theory  requires  us  to  excltidir  from  ih« 
list  of  taxables.  Live  stock,  farming  utensils,  and  wagons  are 
shown  in  the  report  to  be  sixteen  per  cent  of  the  farmer's  capital, 
the  real  estate  being  eighty-four  per  cent.  But  the  real  eetat« 
includes  buiklings  of  every  description,  fences,  drains,  wells.  Mid 
every  kind  of  improvement. 

If  this  is  the  true  state  of  the  case  in  one  of  tli'  ly 

populated  States  of  the  Union,  where  shall  we  look  f  .  :  .    . .  .  ...ue 

that  is  to  liberate  all  other  industry  from  taxation  and  abolkb 

poverty  throughout  the  land  ?    I  know  •  •         -         -^ 

in  the  West,  some  years  of  my  life  hft'  .  rm 

in  a  then  frontier  State,  where  the  conditions  wer«  imbstantiaUy 

the  same  as  those  nc  ''   i-  in  Dakota  and  ^'  '       '        I 

know  that  ray  step-fa  •  ncr  of  the  hiiti«i  •* 

acres  under  cultivation,  had  hard  work  to  m-- 

very  economical  w 

era.    Tea  and  r<>fT 

Only 
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The  yearly  tax  bill  took  tho  whole  of  the  economic  rent,  if  not 
more,  just  as  it  now  does  in  Connecticut.  I  remember  that  my 
step-father  was  glad  to  resign  hia  advantages  as  a  land-owner 
and  accept  a  salary  of  five  hundred  dollars  per  year  in  a  town, 
in  lieu  of  his  chances  of  being  lifted  into  affluence  by  "  the  wedgo 
thrust  midway  into  the  social  structure,"  which  Mr.  Clarke 
pictures  for  us.  I  suspect  that  Mr.  Clarke  never  worked  on  a 
frontier  farm. 

Between  the  extreme  West  and  the  extreme  East  I  presiune 
that  instances  of  economic  rent  can  be  found  in  farming  districts, 
but  my  observation  teaches  me  that  it  is  an  insignificant  affair 
in  the  total  economy  of  the  nation.  When  you  have  swept  off 
all  buildings  and  other  distinguishable  betterments,  all  live  stock 
and  other  personal  property,  and  when  you  have  deducted  fair 
wages,  or  if  you  please  the  family  support  of  the  farmer  (gen- 
erally of  a  very  meager  sort),  the  residuum  of  economic  rent,  I 
am  very  sure,  will  not  be  worth  the  trouble  of  confiscation. 

If  the  single-tax  theory  prevails,  what  shall  be  done  in  those 
cases  where  economic  rent  is  a  minus  quantity  ?  According  to 
the  Connecticut  report,  three  hundred  and  seventy-eight  farms 
out  of  six  hundred  and  ninety-three  (fifty-four  per  cent)  report 
no  profits,  but  losses  instead.  Should  they  not  be  compensated 
in  some  way  ?  Would  it  be  fair  for  the  state  to  take  only  the 
clioice  cuts  of  economic  rent,  and  leave  the  bone  and  gristle  ? 
The  least  that  it  could  do  would  be  to  abolish  taxes  on  all  land 
that  yields  no  retxirn  to  an  industrious  cultivator.  Of  course, 
there  are  good  farmers  and  bad  fanners.  Some  can  make  a  liv- 
ing where  others  can  not.  But  when  the  Qoverumont,  in  addition 
to  all  its  other  duties,  takes  up  the  task  of  separating  all  the  dis- 
tinguishable betterments  of  the  country  from  all  the  land  in  the 
country,  and  rack-renting  the  land  afterward,  it  will  probably 
stop  short  of  the  task  of  discriminating  between  good  farmers 
Bn«l  poor  ones.  It  would  be  obliged  to  stop  taxing  the  non-profit- 
making  farmers,  if  indeed  it  did  not  consider  them  entitled  to 
some  compensation  out  of  the  treasury  for  tlieir  labor.  I  do  not 
see  how  otherwise  the  single  tax  would  abolish  the  poverty  of 
these  three  hundred  and  seventy-eight  Connecticut  farmers. 


7. 

The  solidarity  and  interdependence  of  useful  industry  dispose 
of  Uie  complaint  that  all  except  land-owners  are  crippled  and  cnr- 

'ig  a  living.    Says  Mr.  Clarke  : 
rightfully  the  subject  of  absolute 
ir  !>riationof  it  by  the  exertion  of  one  man's 

<  with  the  equal  right  of  other  men  to 
It 


I 


"  The  appropriation  of  land  (lof-  -•■    .         -t 

ciple,  it  will  be  proiier  to  tttke  for 

New  York  or  Massachusetts,  whoso  laws  maintain  private  prop> 
erty  in  land,  and  in  which  all  the  land  has  he>     '       •  '  ab» 

stantially  so  ;  for  such  communities  are  nunn  i  ,.a* 

lation  increases,  will  become  more  numerous.  In  such  »  com* 
muuity,  obviously,  a  landless  man  can  not  do  anything  tnditr*d- 
ually.  He  can  not  obtain  for  himself  food  or  clothing  or  shelter 
or  fire  ;  he  is  dependent  upon  other  men  for  such  ulms  or  for  each 
employment  as  they  are  willing  to  give  him." 

When  the  fight  against  the  English  com  laws  was  in  progroH^ 
it  was  urgwJ  by  the  protectionists  that  agriculture  was  the  mo«t 
meritorious  of  all  employments,  because  it  furnished  food,  withonl 
which  man  could  not  exist.  I  recall  the  apt  reply  of  General  Pcr- 
ronet  Thompson,  who  said  that,  if  you  were  to  throw  two  men  into 
the  street,  one  without  any  products  of  agriculture  and  the  other 
without  any  products  of  manufacture,  there  would  not  be  mach  to 
choose  between  them.  One  of  them  would  be  hungry  and  the 
other  naked.  But  the  naked  man  would  very  soon  be  as  hnngry 
as  the  other,  because  he  would  have  no  tools  to  cultivate  the  land 
with,  and  if  the  temperature  happened  to  be  at  zero  the  naked 
man  would  be  frozen  to  death  before  the  hungry  man  woald  be 
starved  to  death. 

Mr.  Clarke,  I  believe,  makes  his  living  by  the  practice  of  law, 
and,  l>»>ing  a  landless  man,"  can  not  do  anything  intfirWuafly.'*  He 
is  "  dependent  upon  other  men  for  such  alms  or  such  employment 
as  they  are  willing  to  give  him."  I,  too,  am  in  this  plight.  We 
two  are  therefore  worse  off  theoretically  than  any  of  the  Conneoti- 
cut  farmers  whose  pecuniary  condition  has  been  ii-  '  ':ii^  for 
us  in  the  report  of  the  Bureau  of  Labor  Statistics,     I  iicoret- 

ically,"  but  I  suppose  that  actually  the  case  is  somewiiat  different 

If  wo  are  dependent  on  farmers  for  food,  they  are  di""    ••' ■-  tb 

for  law  and  newspapers.    They  might  get  on  after  ..  h- 

out  law  and  without  newspapers,  perhaps,  biit  they  oould  not  |;et 
on  without  houses,  clothing,  tools,  wagons,  railroads,  shipR,  medi* 
cines,  etc,  the  producers  of  which  in  turn  have  netil  of  law  sad 
Hi-  s.    The  only  man  who  can  do  an  nally* 

is  i.i... uu  Crusoe,    Keither  of  xia  w«>ii'  r.^w^* 

with  him. 

Til  ore  am  other  economic  <" 
unsubstantial  aa  this,  but  spai 
The  merit  or  dement  of  this  belonge  to  Mr. ' 
having  tn<. .  '  '         ^     '    '  ^'    ' '  'i 

length.    I  > 

argument  is,  that  lo  tax  - 

element  and  thus  biaidk.  nucietr 


body  of  land  would  become  substantially  free,  and  all  the  people 
of  this  country  would  stand,  so  far  as  abundance  of  natural  oppor- 
tunities are  concerned,  where  their  predecessors  stood  sixty  or 
eighty  years  ago.  .  .  .  Furthermore,  the  annihilation  of  the  spec- 
ulative element  of  value  is  likely  to  have  a  particular  beneficial 
effect  in  and  near  large  cities,  where  now  the  density  of  population 
presents  a  great,  and  terrible  and  threatening  problem,  before 
which,  hitherto,  all  the  wisest  and  most  humane  of  men  have 
stood  gasping  and  helpless."  Capitalists,  it  is  contended,  would 
hasten  to  erect  comfortable  houses  for  rent  on  vacant  city  and 
suburban  lots  "  if,  from  the  value  of  such  lots,  the  speculative 
element  were  excluded.  Houses  would  compete  for  men,  instead 
of  men  cutting  each  other's  throats,  as  now,  in  the  competition 
for  houses." 

The  first  result  of  the  application  of  the  single-tax  principle 
would  be  to  discharge  from  taxation  all  unoccupied  land  in  both 
city  and  country.  The  value,  or  rent-yielding  quality,  having 
been  seized  by  the  state,  nobody  would  be  so  foolish  as  to  pay  taxes 
on  property  which  neither  now  nor  hereafter  could  bring  him  any 
return.  All  such  holdings  would  be  abandoned  to  the  stAte,and 
this  is  exactly  what  is  intended.  Of  course,  the  state  would  not 
tax  its  own  property. 

Then  the  state  would  say  to  capitalists,  "  You  can  build  on 
this  land  on  condition  of  paying  ground-rent,  and  you  will  receive 
such  interest  on  your  capital  invested  in  bricks  and  mortar  as  the 
law  of  competition  will  allow."  But  that  is  what  capitalists  con 
do  now.  By  paying  ground-rent  they  can  build  as  much  as  they 
please.  How  is  building  to  be  expedited  by  changing  the  land- 
lord ?  In  fact,  it  would  be  retarded.  At  present  the  land-owner 
is  spurred  on  to  improvement  by  the  hope  of  gaining  a  ground- 
rent  and  by  the  imposition  of  a  yearly  tax  on  his  property,  which 
he  must  pay  whether  it  yields  any  return  or  not.  Both  these  in- 
centives would  be  wanting  if  the  land  were  owned  by  the  state.    . 

How  would  it  be  with  agricultural  land  held  for  speculative 
purpt)3PS  ?  The  state  would  say  to  the  would-be  farmer,  "  You 
can  cultivate  this  land  by  paying  the  rent  which  neighboring 
land  pays."  But  can  not  the  farmer  get  the  same  land  now  on 
the  same  terras  ?  Show  me  the  owner  of  untilled  agricultural 
laud  who  refuses  to  allow  his  acres  to  be  cultivated  at  a  fair  rental. 
1  can  show  plenty  of  such  land  within  one  hundred  milea  of  New 
"York,  and  all  over  New  England,  which  any  cultivator  can  have 
t1'  l:  any  rent  at  all,  on  condition  of  culti- 

\  .  iif  would  not  offer  land  on  more  favor- 

1 1  woald  not  let  the  land,  rent  free,  and  furnish  the 
"!     ■         *       '  '      -  for  the 

r  better 


b 


terms  than  present  Dwners  ulier.  But  this  tlio  &iAi> 
without  sacrificing  the  fundamental  principle  of  i 
which  is  that  the  occupier  shall  pay  the  full  economic  rent. 

It  is  the  testimony  of  all  observers  that,  of  two  men  of 
endowment  cultivating  laJid,  the  one  being  the  owner  anil  the 
other  only  a  tenant,  the  owner  makes  the  best  use  of  the  land, 
geta  the  largest  crops,  has  the  best  cattle  and  the  best  orchard, 
and  in  all  ways  takes  the  best  care  of  the  property.  The  reason 
is  very  simple.  It  is  because  all  the  labor,  8kill,  and  economy 
bestowed  upon  the  land  enure  to  his  own  advantage.  The  net 
results  belong  to  him,  and  this  is  sufficient  reason  for  the  employ- 
ment of  his  best  powers  and  for  the  practice  of  the  "  "  ':\]. 
ity.  Capital  arises  from  the  exercise  of  industry  ;■  ^;  ty. 
It  is  fdr  the  interest  of  the  state  that  capital  should  be  created. 
The  system  of  land  tenure  which  offers  the  greatest  indncemtttit 
to  the  creation  of  capital  is  the  one  most  conducive  to  the  pubUu 
interest. 

Again,  the  private  ownership  of  land  tends  to  stability  in 
stitutions.  The  ideas  which  gather  about  the  word  home  are  the 
most  precious,  both  to  the  individual  and  to  the  community,  that 
we  are  able  to  conceive  of.  A  man  will  ordinarily  nnd^^rgo 
greater  hardships,  practice  more  self-denial,  exercise  more  of  the 
virtues  which  go  to  the  upbuilding  of  the  commonwealth,  in  onlrr 
to  secure  a  home,  than  to  accomplish  any  other  object.  This  b 
what  his  mind  is  first  set  on,  and  when  he  has  gaine<1  it  his  offorto 
are  equally  enlisted  to  keep  it.     The  single  tax  threotii  n>. 

foundly  alter  the  meaning  of  this  word  as  we  understii  It 

is  not  consistent  with  the  idea  of  home  that  somebody  should  take 
it  away  from  us  by  bidding  at  an  auction.  If  it  be  said  that  no 
such  auction  would  take  place,  but  that  the  state  would  fix  iha 
tax  at  a  rate  previously  ascertained  as  sufficient  to  take  tho  «»• 
nomic  rent,  differing  from  the  present  tax  only  in  am<"-'  '^m 
we  say  that  there  is  no  means  of  ascertaining  what  tbi  lic 

rent  is.     It  would  be  possible  to  form  an  approxini.:  U 

tho  beginning  by  taking  as  a  standard  the  reuts  pu;:  ,.  — . .  A- 
uals  for  the  use  of  land  as  a  matter  of  bargain.  But  the  (Standard 
would  only  serve  for  the  first  renting.  What  about  the  second  ? 
Land  values  change.  It  is  the  aim  of  the  .'«incle  tax  to  cathf-r  in 
tho  values  that  grow  with  the  progress  of  f^n 

Mr    '■'      .   '    '  

av 

only  process   that  will  enable  aooiuty  to  ' 

uurely,  equitaM  ■     "  1-  i..    ._  i  _  .;  — 

I  have  no 
p^t  beyon«I   the  m 
untry  where  smu  ■ 
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culture.  The  land-owners  have  so  many  stakes  in  the  country,  and 
these  are  driven  so  firmly,  and  woven  together  so  tightly,  that  no 
revolution  can  gain  head  which  has  for  its  aim  to  dispossess  them 
of  their  homes  and  acres,  or  Uj  unduly  tax  them. 

No  evidence  exists  showing  or  tending  to  show  that  agricult- 
ural land  in  the  United  States  is  capable  of  yielding  any  consider- 
able amount  of  public  revenue  above  what  it  now  yields  under 
the  tax  laws  of  the  several  States.  Evidence  corroborating  that 
cited  from  the  Connecticut  Bureau  of  Labor  Statistics  has  been 
supplied  lately  in  a  rapidly  swelling  stream,  especially  in  the  oflB- 
cial  publications  of  the  Commissioners  of  Vermont  and  New  Hamp- 
shire, where  there  are  literally  tens  of  thousands  of  acres  of  aban- 
doned lands,  which  were  once  the  homes  of  thrifty  fanners,  and 
which  can  now  be  had  for  no  greater  price  than  the  present  value 
of  the  improvements  thereon.  A  remarkable  letter  from  Judge 
Nott,  of  the  United  States  Court  of  Claims,  in  the  "  Nation  "  of  No- 
vember 21, 188y,  presents  facts  and  reasoning  thereon,  which,  what- 
ever else  may  be  said,  show  conclusively  that  in  the  fairest  parts  of 
agricultural  New  England  there  is  nothing  left  for  the  single  tax 
to  sweep  into  the  public  treasury.  In  the  presence  of  such  facts, 
how  idle  is  it  for  disputants  to  cull  figures  out  of  the  census 
reports,  as  Mr.  Shearman  does  in  the  "  Forum  "  article  previously 
cited,  to  show  what  was  the  value  of  farms  in  1880,  and  what 
annual  jKsrcentage  they  ought  to  yield — like  measuring  a  man  for 
clothes,  at  the  distance  of  a  mile,  with  a  theodolite! 

There  is  no  subject  more  bedeviled  with  dogmatism  than  tax- 
ation. There  is  none  in  which  dogmatism  is  less  helpful.  The 
more  study  one  best<3W3  upon  it  the  less  will  he  be  inclined  to  lay 
down  inflexible  rules.  While  justice  should  be  ever  in  the  mind's 
eye,  yet  our  conclusions  must  always  be  mainly  experimental.  Of 
all  the  dogmas  on  taxation  the  single  tax  on  land  is  the  most  dog- 
matic, and  the  one  least  favored  by  experiment,  so  far  as  experi- 
ment has  been  made.  In  India  the  single  tax  has  been  in  force 
from  the  earliest  times,  8upplemente<l  by  other  taxes  only  after 
economic  rent  had  been  exhausted.  During  the  last  half-century 
British  India  has  been  well  governed,  so  that  whatever  bless- 
ings I  he  single  tax  has  in  hiding  ought  there  to  have  been  dis- 
closed. That  it  has  not  abolished  poverty,  or  exhibited  any 
tendency  to  do  no,  may  be  confidently  affirmed. 

There  are  some  hundreds  of  professors  of  political  economy  in 
the  ooUeges  and  universities  of  the  civilized  world.    They  are  of 
'      '     '     '    •■       ^'i at  of  state  socialism.    Some  are  con- 
•  s,  still  others  may  be  called  radicals.* 
II  who  have  somehow  got  themselves  recognized  as  i 
.,,K....o  ;..  ti,,.  .,^;....;.,i,.y  ^f  ^Yie  science  which  deals 

I  of  wealth,  with  land,  labor. 


capital,  interest,  taxes,  etc.  Of  coursu,  they  havo  all  ha«l  Lhi 
attention  callnJ  to  the  single-tax  doctrine.  It  has  boon  "  in  tJie 
air"  for  ten  years,  and  it  is  their  buainess  to  know  all  tho  diacov- 
eriea  in  their  science,  just  as  it  is  that  of  astronomers  to  know  all 
the  finds  of  new  comets  and  satellites.  If  any  one  of  them,  either 
in  Europe  or  America,  has  given  his  adhesion  to  the  -"  -,  I 

have  not  heard  of  him.     All  who  have  taken  the  troui  .;  v-e 

any  opinion  about  it  have  spoken  adversely.  It  Cftn  not  b©  said 
that  they  are  afraid  to  speak  their  real  sentiments  ;  most  of  them 
are  free-traders,  and  nothing  has  been  more  unpopular  than  free 
trade,  although  that  tide  appears  new  to  be  turning.  If  the  single 
tax  contains  the  germ  of  truth,  is  it  not  a  little  remarkable  that 
no  member  of  the  profession  should  have  perceived  and  acknowl- 
edged it  ? 


¥ 


CHINESE  SILK-LORE.* 

By  Uxjtkbai.  TCnENG-KI-TONQ, 

■ECBETABT   or  THB  CHIMEU   EHBAMY   AT   PAKU. 
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THE  time  of  the  hatching  of  silk-worms  in  China  always  cor* 
responds  with  the  first  thunder  of  spring.  As  soon  am  tiM 
detonations  are  heard,  a  watch  is  set  upon  the  eggs,  which  Iiavt 
been  carefully  made  ready  beforehand  for  the  occasion  ;  and  th^ 
appearance  of  the  larvae  may  usually  be  counted  on  within  five 
days,  more  or  less.t  Thunder  at  this  season  is  tlie  sign  of  that 
condition  of  electrical  movement  in  the  air  which  is  produced 
artificially  in  Europe  to  hasten  the  hatching,  by  means  of  a  shower 
of  sparks. 

For  the  protection  of  the  mulberry-treee,  the  raising  of  poijf' 
voUines,  or  worms  that  hatch  several  broods  a  year,  is  forbidden 


*  From  ao  luldress  giren  at  tlir  Ontugo  Oknlen  of  the  TnilorlM,  doriotg  tlw  ♦tlilHltoi 

of  U»cf<il  aud  Injurious  Iniccti. 

\  The  Emperor  Yii,  called  tliu  Great,  ascended  Ihe  throne  2S05  li  0.,  UUl  nrlpsed 
Mvcn  .vt»r«.  He  founded  the  second  dvnastv  und  completed  the  miliiior  w<irk  of 
peror  Doang-Ti,  "f  whom  be  wni  n  d<.w«x'ndsnt.    lie  divided  ench  ■  ' 

into  two  equal  fraelion*  of  16'.     Tlic  farmer*  obMrve  «ilh  tlic  g: 
ner  in  wliicli  the  ecu-rnl  parts  of  thif  ctcIo  follow  otic  another,  and  pi ' 
ing  metcorolopcal  ]ilienotDenn  from  ibcm.     The  nhtxTraiionn  tuadr  at /I    . .      .   . 
DecJievrens  do  not  lead  ua  to  »uppof«  serlouslT  that  there  wm  any  foundation  for 
pemtitiotiii  mrteoroloKV-    The  date  of  the  entranee  ol  the  sun  iotu  each  of  lliry  '  -  ■ 
diriglonii  was  indicated  hy  that  of  the  Chimwe  New  Ycor.     Accwrdinp  to  v\. 
1888,  M   marked  out  by  Blubop  Pertiry'u  taljle,  ll'i'    Hlh  of  K  ' 
tlw  opening  of  gprln?;  ;   Kphnmrv  '2Wih,  for  rain  ;   March  IMh,  foi  tl 
March  *li)t.  fr-  urd  In  the 

tweon  the  ftr«>i  .  "f  the 

ol  pltonomena  arc  unually  luaoclatcd  witb  au  atr>iu»^tio<~io  tentpcraltu 
elianci'". 


!i<  maA- 
-a- 

ihU  «»- 

—  •  -    ffiMT 
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in  many  countries.  But  most  caterpillars  have  only  three  molt- 
ings.  Here  I  may  remark  that  we  define  two  periods  in  the  molt- 
ings:  the  first,  when  the  worms  cease  to  take  food,  when  we  say 
that  they  lie  down ;  and  the  second,  when  they  lay  aside  their 
envelope,  which  we  call  their  getting  up.  We  also  say,  when  we 
smother  them  with  hot  water,  that  they  are  taking  a  bath. 


4  i  <.« 

♦  4    t  4  .'«  K  4 

H  a  «  e  9  ft 

'm  NT »  X  I 
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PlO.   1  — CoLLICnXO  THS  LSATSS. 

CUmblni;  the  trees,  the  vIIIakv  Iwya 

Pill  the  »lr  with  tbe  aotipt  of  tbeir  age  ; 

EMb  o(  thv  tre««  luu  lu  owner, 

But  every  onm  mpecU  bl>  nelRhbor's. 

The  Urine  Ifuf  (lli?«  today  Into  our  hajiki>t.. 

AiHt  tbr  (rplijT  i»  lew  quick  tbao  tbr  hand  tbot  K'tbentt. 

I  am  not  acquainted  with  the  significance  of  these  terms,  to 
lie  down,  get  up,  and  take  a  bath  ;  but  I  suppose  that  those  who 
are  chargoil  with  the  duty  of  raising  the  worms  wish  to  give 
them  an  orderly  regimen.*     The  quality  of  our  silk  and  the 

*  T  '1  to  our  n'oooi]  UlnDtnition  exjirv'sc*  the  »nme  iliou^lit  as  the 

n-»  Hi'fr.i,^  tlint   In  tin-.i-rf..  ill.-  [nficT  of  llie  *ilk,  ilio  woniis  tlitl 


50S 


THE  POPULAR  SCIENCE  MONTHiy. 


■^  ^  .(^  tJ  rifl  4  i^  -^  t 


^^^^'^'W^^' 


.J#*»^-^ 


.^, 


<^ 


'^'^'t^sl'"'^''' 


;i 


FlO.  a.— SSPitlUTION  or  TKB  WOBjn  ABOOT  TO  im. 

A  pecuUnr  luttt^r  of  th*  worm's  lielljr 
la  a  •(((«  tliat  it  ia  about  \r,  ohangp. 
And  that  ita  mouth  v-iU  cpln  us  Ita  silk. 
Miulani  busies  liersett  In  pr«|iariag  Ita  bml. 
And  lays  it  oa  the  straw,  that  DOthlBf  nugr  aoU 
The  ifimisculate  tlineAd  whkb  ttaelf  flXM. 

method  of  manufacturing  are  so  well  known  that  it  is  not  n< 
8ary  to  relate  them  in  Jetail  in  this  short  address ;  hut  I 
remark  upon  one  feature  which,  I   believe,  ejcists  nowhere 

ImTe  OMsed  to  {perform  tbdr  dIgettiTe  fuocUona  niuct  be  wrcfuUy  ■i!|i«ntt«d  fraoi^ 

which  continue  ratinK.     ThU  duty,  which  nt4)i)irea  nrperio-nca.  dffTolt-  lOj 

whilw  the  fabricntion  of  the  thrnad  is  a«a3gned  to  ihc  youtiK  wmni-ii  \% 


hardly  as  absolute  a*  U  umunieit  bv  the  ponL     It  tiiay  \>t  Kovti 

Cbinrso  women,  tn  prt-parinR  llm  -ill:  fihiT,  n»p  pxtrt-mrlv  nn! 

mtiRt  be  r<'m«>iiilMiriHl  ihat  innii 

•oqUFtitlj,  ihcy  li«Ti<  few  itidii. 

■Hkduous  worker*,  ami  tiiakv>  avsiUblo  Inatiumcntx 

rery  hard  to  ut*  tliMjii  at  all,     "•■'•  ''■"  ■■•■i'"'-  ^-f  " 

tlifl  trradm)  uf  the  Emperor  Ea 

wonn  la  prvpunA  In  a  ttuli#  ilutf 


'<caMs;  bid 
'tiafa,  and  tliat,  i 


li-r<  iiT  ULLitni  r. 
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with  u»,  and  the  discovery  of  which  goes  back  to  ancient  timta, 
I  mean  the  masic  of  silk.  My  countrymen,  even  before  they  had 
invented  the  art  of  working  silk  and  making  cloths  of  it,  had  dis- 
covered the  secret  of  making  it  nuisiral,  and  of  drawing  from  it 
the  sweetest  and  most  tender  sounds.  From  the  time  of  the  Em- 
peror Fo-Hi  (300()  B.  c.)  they  made  an  instrument  consisting  of 


FlO.    S. — PuBKICATtOJI   or  THI   TbkBAV. 

Th*-  »Le(»  (11  from  l»NJtl  to  the  clear  wati-r 
In  whtoh,  oajTt<Ml  hy  <i  mBl<l«n,  the  skein 
I«  rliumi :  on  Ibe  ri^ht  a  turning  wbeel 
Wliuls  It,  (<ir  rtAdy  buuU  to  chaiiKe  U  oft, 
WiUi  uarv  ttiat  It  do  not  gK  knotted  anU  tAngled. 

of  soft,  light,  and  dry  wood,  on  which  they  stretched 

of  silk  twistf'd  between  the  fingers.    The  board  gradually 

iiwl  a  definite  shape  and  curvature,  with  measured  dimen- 

•I'u,     .  ..,^jj  were  more  artfnlly  spun  and  composed  of  a 

nr  rtf  fibers,  and  tlit*  ninnber  of  them  was  fixed 

tor  of  the  instrument  desired.     These 

,c  I,,  w;-/,.  .,T,.i  u.nsion,  were  made  to  give 
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the  tones  of  a  regular  stringed  instrument.  Such  was,  in  ahort, 
the  origin  of  our  first  musical  instruments,  the  kin  and  the  eht, 
•which  were  both  invented  by  the  same  person  and  at  the  aame 
time,  and  both  give  the  peculiar  sound  of  silk.* 

The  construction  of  the  instrument  kin  affords  matter  for  an 
interesting  study.  It  is  made  of  toung-wood.  The  ujjper  i>art  is 
rounded,  to  represent  the  sky ;  the  lower  part  is  flat,  and  repre- 
sents the  earth.  The  abode  of  the  dragon — that  is,  the  upjter  part. 
from  the  bridge,  eight  inches  down — represents  the  eight  area«  of 
the  wind ;  and  the  nest  of  Foung-Hoang,  or  the  same  part  at 
four  inches  in  its  height,  represents  the  four  seasons  of  the  year. 
It  is  furnished  with  five  cords,  representing  the  five  planets  and 
the  five  elements.  Its  total  length  is  seven  feet  and  two  inches 
representing  the  universality  of  things.  The  inventor,  by  means 
of  this  instrument,  first  regulated  his  own  heart  and  restrained  his 
passions  within  just  limits.  He  then  labored  to  civilize  men.  He 
made  them  capable  of  obeying  the  laws ;  of  doing  acts  worthy  of 
reward ;  and  of  engaging  in  peaceful  industry,  by  which  they 
acquired  the  arts.  Besides  these  five  cords  which  give  the  fiv* 
full  tones,  there  are  two  others  that  give  the  half-tones  and  ropr»- 
sent  the  sun  and  moon. 

Concerning  the  construction  of  the  ch^,  I  will  only  mention 
that  it  had  fifty  and  still  has  twenty-five  cords;  for  I  peroeive 
that  I  am  saying  too  much  about  the  music  of  silk.  It  was,  how- 
ever, proper  to  give  a  full  accoiint  of  the  kin,  for  it  represents  the 
first  application  of  this  music. f 

*  Tlie  engTSTings  ■ccompanrbiK  this  article  are  from  pbotognphe  from  aa  edhioa  of 
the  poom  o/  the  Emperor  Kang-Hi,  published  at  Shanghai.  Tliev  show  most  eridraUjr  tlM 
the  artist  haa  depicted  customs  of  a  Tery  remote  antiquitjr.  Men  are  emplojred  00)7  1m 
opcraiiont  that  require  tirength,  like  the  cnltiration  of  the  iDull)erry.trce,  tb«  ooUaeUoo  a| 
Ie4vc«,  etc.  The  lege&da  beneath  the  designs  are  frc«  ix«Di<lauons  of  the  Chioeae  ««taM 
above  them. 

f  The  inventor  of  the  kin  and  the  ch6  waa  do  other  than  tbc  Emperor  FcHli,  vbp 
reigned  about  two  hundred  ycarx  before  Boang-Ti.  The  invcoiion  uf  thread  and  of  Htv  ■• 
attributed  to  him ;  and  he  taught  men,  who  liad  previou»ly  eai«D  liieir  'urat  raw,  to  cook 
it.  The  ch(t  kept  it»  fifty  cords  till  the  tliac  of  IJcwuig-Ti^  whan  a  youtie  maitleu  (iU)(<l  ti 
before  the  cinpcmr  with  such  pffi-ct  tliat  he  concluded  thai  it  was  a  dm 
to  hear,  and  too  linbb  to  excite  the  passions  of  the  people.  Instead  of  1 : 
the  feet  of  ibo  sirvn,  tis  n  Euroi>ean  monsrch  would  hnrc  done,  he  in  I' 
that  the  chA  should  in  future  have  only  tweiity-five  cords,  N'otwuhst 
edict,  th^  number  of  cords  has  been  varied  several  titnes.  TJirrc  hn 
twenty-seven,  soraciimesi  twenty-three,  and  sometimes  only  mnetcon  )> 
ttred  to  go  buck  tn  Hfly ;  Ibo  i  lialtges  having  bMli  instigated  b]r 
Dificance  of  numbers,  to  which  the  Chinese  ara  nnch  ailiilnt4<d.  1 
five  strings.  Each  string  Ifl  held  by  a  oolored  britl|;e.  Tlte  first  ii 
ne»t  five  rfd;  the  tielt  yellow  ;  the  next  white;  m  "  ' 
movable,  and  rnich  one  i*  adjuntw)  lutvinlin)?  I,c>  c 
There  arr  ■  ■  nf  cIkS's,  \> : 

Tkpy  arr  |.  .iitt  and  Iti  i 
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You  know  so  well  how  our  silk-worms  are  cultivated  that  I 
need  not  relate  the  details  of  the  method.  In  principle  there  is 
not  much  difference  between  our  method  and  yours;  possibly 
yours  is  only  a  copy  of  ours,  without  pretending  to  possess 
any  novel  features.  But  our  system  goes  back  to  twenty-seven 
hundred  years  before  Christ.  The  queen  of  the  Emperor  Hoang- 
Ti  at  that  time  first  conceived  the  idea  of  raising  silk-worms  and 
of  making  from  their  production  garments  Avith  which  to  clothe 
the  people  over  whom  her  august  husband  ruled.* 

The  indention  had  such  a  following  that  it  is  still  spreading* 
through  the  whole  world  on  a  growing  scale.  Notwithstanding 
we  have  the  wool  and  fur  of  animals,  silk  still  is  and  always  will 
bo  an  article  of  luxiiry  that  no  one  who  has  the  means  of  getting 
it  will  do  without-t  We,  who  are  always  grateful  to  our  bene- 
factors, honor  the  inventor  of  the  art  of  silk-culture  with  a  real 
perpetual  cult.  Besides  the  temples  which  we  have  erected  in  all 
the  corners  of  the  empire,  her  Majesty  the  Empress  g<->ea  every 
year  at  the  hatching  season,  in  person,  with  all  her  suite,  and  in 
great  pomp,  to  the  field  of  the  mulberry,  to  sacrifice  to  the  goddess 
who  was  the  queen  of  the  Emperor  Hoang-Ti.J  After  the  cere- 
axe  UMd,  two  of  which  ar«  placed  (n  the  east  and  iwo  in  the  went.  Husic  was  regarded 
by  the  ancient  Cbineve  as  an  affair  of  state  and  religion,  as  a  science  rcrealed  from  heaven, 
a  rar  of  the  nnlTersal  harmony  emanating;  from  divinity.  Celestial  forces  and  rirtue  were 
a.ttributed  to  It.  It  was  10  tlicni  the  sdeucc  of  scicncfs,  the  one  by  which  all  others  were 
explained,  to  which  they  were  related  and  from  which  they  were  descenrlcd.  The  modem 
Cbincfe  have  not  abandoned  their  notions,  uttbotigh  the  sound  of  their  music  docs  not 
suggest  them  to  Europcnns. 

*  This  celebrated  wiiruan,  whose  name  was  Loui  Tseu,  Is  adored  as  the  goddess  of  silk. 
She  was  bom,  according  to  the  Chinese  historinnB,  2G'.>7  b  c,  iu  the  city  of  Si-Ling.  Ilvr 
bushand  was  the  flrsi  Chinese  legislator,  and  reigned  a  hundred  years — from  2*787  n.  c.  to 
2637  R.  e.— and  died  at  the  age  of  one  hundred  and  twenty-one  years.  One  of  his  ministers 
oomposcd  the  famous  Chinese  cycle ;  another  constructed  the  eelcsiisl  sphere ;  and  a  third 
reguUted  the  notes  of  the  gamut,  with  which  he  associated  a  metrical  syetem.  The  Chinese 
r«fer  the  invention  of  wagons,  bowa,  spun  goods,  and  belU — in  short,  the  origin  of  civiliza- 
tiun— to  that  period. 

f  Mencius,  the  Chinese  philoaophcr  next  in  esteem  after  Confiiciu.i,  said  that  after  fifty 
jcflrs  of  UfK  one  oould  not  keep  warm  without  wearing  silk  clolhing.  It  is  likely  that  even 
before  the  time  of  Hoang-Ti  the  Chinese  could  mske  doth  of  the  filk  of  the  wild  worms, 
UuMU  that  liTC<l  on  the  oak,  for  example.  Another  use  of  silk,  which  the  author  does  not 
mention,  wm*  in  the  fabricalioo  of  the  cords  by  means  of  which  gnind  dignitaries  received 
I  to  ftrangic  tliciusulvea.     The  moasengers,  who  communicated  the  sentences  to  tbem, 

dJM  bearing  ib«  order  wriitcu  with  the  terrible  verrollioa,  were  usually  instructed  to 

with  the  exninion  in  ca^-e  the  victim  had  not  courage  to  perform  it  himself.     On 

ih«  other  hand,  the  emjieror  aiwsa  expressed  his  *«tief«(aion  thrcmgti  gift-s  of  balls   of 

•»lMiii.v  •  ■'  f»  "prt'nent  ihc  silk  ";  and  thii>,  being  oonfoonded 

I  lh«  MRi:  II  rise  to  Mirue  curious  mistakes. 

Tbe  cnl.:iila-  ■  f  the  traditional  "acrifices  by  the 

l«(«Tnr  l«  0B«  u;  -r-i  of  thp  oh«fr<!i1r>rT  at  Pekin. 

I  he  Biitro- 


mony  at  the  temple,  her  Majesty,  followed  by  her  1;-  '■' 
the  field,  and,  surrounded  by  the  fanners'  wives,  i 
berry-leaves  and  lays  them  on  a  basket  containing  tho 
hatched  worms.    The  festival  is  closed  with  her  winding  a  c< 

Xjk^lkk  All  hh 
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A  «t  *  IV  «l 
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Pta.  <-— Tbamkj  to  thk  Oodmm  or  Aiia 

In  S»N>>uen  our  Micrstor*  id  •octeai  Umn 

Became  mi»iit«'r«i  <>f  the  prwIouB  womu  ; 

So,  wliwi  th 

liiit  UK  pnv  ■  ■  u'b  f«»*, 

Beodlug  out  iK'ii'i.  M.  i 

OffertOClusriUk  and  III  iiJ 


"by  way  of  setting  an  example,  in  the  presence  of  the  pe 
distributing  gifts  t«  those  persons  who  have  been  rejH>r 
authorities  of"  their  villages  as  uio«t  worthy  by  rea»oti  o£ 
fidelity  in  attention  to  the  care  of  the  silk-worniv. 


clwrtH  wlih  maltinii  all  rlii-      '     '    ' 
■nd  IwoTikrtiina,  wh<>  nT>\t**.t 
Kmj,'  Hi  tht 

«tr»ii>iin<.-oil   u 

Fr»n(-i>oan!>  goiut^iJ,  uu<l  iUu  Jk<^U  Uiwi 
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TluH  ceremony,  which  is  one  of  the  most  important  of  those 
her  Majesty  has  to  perform  during  the  year,  is  a  great  incentive 
to  the  silk-raising  population,  who  can  not  neglect  their  own 
work  when  they  see  their  sovereign  occupied  in  the  same  way. 
An  old  proverb  says  that  "an  idle  farmer  causes  two  persons 
to  die  of  hunger,  and  a  woman  w^ho  will  not  weave  will  see  ten 
dying  of  cold."  The  proverb  illustrates  the  value  of  encourage- 
ment, and  shows  that  silk-worm  raising  and  weaving  are  duties 
of  the  women. — Translated  for  the  Popular  Science  MmitMy  from 
La  Xature. 
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8t  Piior.  UDXLKY,   HEEBEBT  SPENCER,   ACBEHON   HEBBEBT,  FBEDEBR'K 
OBEENWOOD,  A>u  DABOV  WILSON. 

PBOF.   HUXLEY'S  SECOND   LETTER. 

To  the  Editor  of  "  The  Times  "  .• 

SIR :  After  a  careful  perusal  of  Mr.  Spencer's  letter  in  "  The 
Times  "  of  to-day,  I  fear  I  can  only  reiterate  my  declaration 
that  he  "  has  not  helped  us  much."  So  far  as  anything  said  in 
that  letter  goes,  it  remains  an  open  question  whether  Mr.  Spencer 
agrees,  in  principle,  with  Mr.  Morley's  "hecklers"  or  whether  he 
does  not.  If  any  one  maintains  that  private  ownership  in  land 
waa  originally  set  up  by  force  or  by  fraud,  and  con.sequently  has 
no  ethical  foundation,  I  think,  as  matters  stand,  he  has  a  right  to 
cite  Mr.  Spencer's  authority  in  favor  of  that  position ;  and  I,  for 
one,  very  much  regret  that  any  person  should  possess  that  right. 
It  seems  to  me  lamentable  that  the  "absolute  political  ethics" 
of  to-day  should  have  got  so  very  little  further  than  the  point 
reached  by  Rousseau,  the  absolute  political  philosopher  of  one 
hundred  and  thirty  years  ago.  who  t-ells  us  that — 

L«  premier  qai  avant  endos  an  terrain  s'livisn  do  dire  Ceei  e»(  dmoi,  et  tronra 
des  geos  tuaez  simples  poar  le  cr»irts,  fat  le  vmi  fondatoor  de  la  soci^ti  civile.* 

Rousseau  laments  that  there  wa.s  no  one  to  pull  out  the  Htakes 
and  fill  up  the  ditc-h  of  this  primitive  land-grablier ;  and  to  warn 
mankind  that  "  the  fruits  of  the  earth  are  everybody's  and  the 
land  nobody's.'' 

Thfjsp  pn.v«i(?efl  are  cited  from  the  famous  "  Disconrs  sur  I'Ori- 
gine  i]t«  1!  parmi  les  Hommes,"  published  in  1754,  in  which 

I  think  wi..       .  -und,  implicitly  or  explicitly,  all  the  propositions 

*  [TW   ftr*t  oar  who,  bavins  lnc1os«>d  •  flelij,  look  il  into  hl«  bend  to  My  "  This 
i»da«,"  aoil  fuand.p>«pl«  utrnpl*  enougb  lo  beUert.'  It,  was  the  uiie  founder  of  dril 


■which  Mr.  LaiiUer  discovers  in  "  Social  Statics 
Mr.  Spencer. 

However,  these  are  matters  of  opinion ;  ajirl  as  Mr.  Spencer, 
leaving  the  main  issue  aside,  has  put  me  ou  my  defense,  I  hope  I 
may  say  a  word  or  two  to  show  how  very  easy  that  process  is; 
for,  surely,  nothing  can  be  easier  than  to  refuse  to  be  charge<l  with 
the  consequences  of  opinions  one  does  not  hold,  Mr,  Spencer  Wiy> 
that  I  "admit  that  all  land-holders  hold  their  land  subject  to  the 
supreme  ownership  of  the  State  "  ;  and  his  rem.irkable  i  -to 

see  that  we  disagree  on  the  land  question  flows  out  of  tin  .  .uip- 
tion.  But  I  admit  nothing  of  the  kind.  If  I  declare  that,  under 
certain  circumstances,  the  State  has  a  right  to  shut  mo  up  and  to 
make  me  work  ou  the  tread-mill,  or  t«  hang  me,  or  to  dispose  of 
me  and  my  property  in.  any  other  "way,  it  does  not  appt-ar  to  me 
that "  by  implication  "  I  admit  that  I  hold  my  property,  my  lib- 
erty, and  my  life,  "subject  to  the  supreme  ownership  of  the 
State."  Surely  the  State  is  not  my  owner — I  am  not  a  serf — be- 
cause  I  admit  the  right  of  the  State  to  do  these  things !  It  is 
absolutely  unintelligible  to  me  that  on  sxxch  grounds  as  thc«e 
alleged  any  one  should  try  to  force  me  to  the  conclusion  that  **  the 
comrnunity,  as  supreme  owner,  with  a  still  valid  title,  may  resume 
possession  if  it  thinks  well." 

And  this  leads  me  to  another  point.  Wliat  historical  ground 
is  there  for  the  assumption  that  the  community  (in  the  sense  of 
"  the  State")  ever  had  a  "  valid  title  "  as  universal  land-owner  ?  I 
am  not  ignorant  that  there  have  been  and  are  such 
"village  communities";  and  if  any  one  chooses  to  ii  ii 

communal  ownership  is  the  primitive  form  of  land-holding,  i  am 
willing,  for  the  sake  of  argument,  to  admit  that  such  is  the  caae- 
Let  the  further  assumption  that  no  agencies  save  force  and  fraud 
have  broken  up  the  communal  organization  (astonishing  aa  it  is) 
be  accepted.  Well,  then,  I  see  that  a  sort  of  an  argument  (though 
I  think  a  very  fallacious  one)  in  favor  of  going  back  to  ovmor«hfl> 
by  village  communities  might  be  founded  on  th^'-  But 

what  has  that  to  do  with  State  land-ownership,  whi'  .  ml  tli»s 

remotest  resemblance  to  the  communal  system  of  ontiqtiity 

Mr.  Spencernd dresses  a  sort  of  orgumenfum  o-'  '  tu 

mo.     It  is  hardly  chosen  with  so  much  prudence  .■(  ive 

been  expected.  Mr.  Spencer  asstimes  that,  in  tl«e  present  stale  of 
physiological  and  medical  science,  the  ;  '"'  r  would  be  well 
advised  who  should  treat  his  pati<^nts  '  fr"ni  id!y«»t>» 

logical  principles  ("absolute  i  '■« 

Bay)  rather  than  by  raref\»l  i  ~ 

nomena  of  dist'a*««  nnd  of  iho  i-'-' 

Well,  all  T 

Itif'l  ihf\i    i.ri.M 
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mine  could  afford  the  smallest  pretext  for  the  amoxint  of  man- 
slaughter of  which  that  man  would  be  guilty,  1  should  be  grieved 
indeed.  Mr,  Spencer  could  not  have  chosen  a  better  illustration 
of  the  gulf  fixe<l  between  his  way  of  thinking  and  mine.  When- 
ever physiology  (including  pathology),  j)harmacy,  and  hygiene 
are  perfect  sciences,  I  have  no  doubt  that  the  practice  of  medicine 
will  be  deducible  from  the  tirst  principles  of  these  sciences.  That 
happy  day  has  not  arrived  yet,  and  I  fancy  it  is  not  likely  to  ar- 
rive for  some  time.  But,  until  it  comes,  no  practitioner  who  is 
sensible  of  the  profound  responsibility  which  attaches  to  his 
oflBce,  or,  I  may  say,  is  sane,  will  dream  of  treating  cholera  or 
small-pos  by  deduction — from  such  mere  physiological  principles 
as  are  at  present  well  established.  And  if  this  is  so,  what  is  to  be 
said  of  the  publicist,  who,  undertaking  to  preserve  the  health  and 
heal  the  diseases  of  an  organism  vastly  more  complicated  than  the 
human  body,  seeks  guidance,  not  from  the  safe,  however  limited, 
inductions  based  on  careful  observation  and  experience,  but  puts 
bis  faith  in  long  chains  of  deduction  from  abstract  ethical  assump- 
tions, hardly  any  link  of  which,  can  be  tested  experimentally  ? 

No  doubt  a  great  many  foolish  laws  are  passed.    Also  a  great 

many  foolish  prescriptions  are  written  ;  but  the  latter  fact  is  not 

evidence  in  favor  of  "absolute  physiological  medicine,"  any  more 

than  the  former  testifies  to  the  value  of  "absolute  political  ethics."' 

I  am,  sir,  your  obedient  servant,  T.  H.  Huxley. 

KiSTSOOiuv,  t>'<»ftmb*r  16th. 


MR.  DERnEUrS  LETTER. 

To  i?ie  Editor  of  "  The  Times  "  ; 

Sir  :  I  more  than  suspect  that  my  friend  Mr.  Greenwood  can 
not  have  escaped  a  few  moments'  quiet  amusement  the  other 
morning  when  he  read  his  own  letter  in  "  The  Times."  Mr. 
Spencer,  after  many  years,  slow^ly  and  cautiously  modifies  a  view 
formed  earlier  in  life,  and  Mr.  Greenwood  thereupon  addresses  to 
the  whole  body  of  philosophers,  to  make  use  of  his  own  words,  "a 
heavy  lesson."  When,  currente  calaino,  he  took  the  philosophers 
under  his  charge  for  the  purposes  of  instruction,  did  it  never  occur 
to  liini  to  ask  himself  how  many  oracles  of  his  own  it  is  the  fate 
of  the  most  careful  e«litor — be  he  who  he  may — in  the  course  of 
eviju  one  short  year  of  political  warfare  to  recall  and  silently  re- 
phtt'-e  by  their  opixjsites  ?  The  philosophei-s  may  have  their  faults, 
but  I  mn  afraid  they  are  hardly  to  be  convicted  of  them  by  any 
one  who  1  '     ely  or  remotely,  independently  or  subserviently, 

followed  1  igs  of  political  life. 

And  now  as  re/^ards  the  question  itself.  Tliere  are  some  of  us 
,.,  L„..,.  V, I  ;.   .  c      -paj.j.  with  great  pleasure  the  growing 

s  a1)out  land,  and  have  only  wished 
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the  change  might  go  further.  We  have  lixjkwl  on  "Social  Staii 
as  oue  of  the  most  splendid  and  helpful  books  ever  writtvo  in  the 
Knglish  language,  and  even  the  hlot,  as  it  seems  to  u»»  of  land 
nationalization  could  nut  dim  our  enthusiasm  for  it ;  and  nuw  ire 
— in  saying  "  we,"  it  is  not  an  undivided  "  we,"  for  I  admit  fully 
the  di^'isions  among  individualists  on  this  point — rejoio»-  v^i-.-atly 
to  think  that  our  leader  has,  at  last,  liis  doubts  and  ;  tis 

whether  land  nationalization  is  a  true  article  in  the  crtH^d  which 
he  has  taught  us. 

May  I  now  a*ld  some  reasons  to  those  already  given  in  "Tho 
Times  "  why  land  nationalization  is  both  bad  as  pliiloBOphy  and 
bad  as  oxi)ediency  ? 

1.  As  philosophy.  It  is  said  that  the  land  of  a  country  belongs 
to  the  people  as  a  whole.  But  if  so,  it  is  clearly  the  p.f  -^  'hat 
is,  the  whole  people  without  exception,  to  whom  it  bt .  .id 
not  a  majority  among  them.  Philosophy  must  be  exact  in  h« 
terms,  and  if  she  says  it  belongs  to  the  people,  she  can  not  ptw- 
sibly  mean  two  thirds  or  three  fourths,  or  some  other  nnxialMi 
quantity  short  of  the  whole.  It  may  be.  I  can  readi'  •  d. 
a  matter  of  practical  convenience  to  politicians  and  l  i.i  . ...  >  lib 
in  power  to  treat  a  majority  as  society ;  but  no  amount  of  torton 
could  wring  from  a  Philosophy  that  knew  what  sli  ^9 
about  the  admission  that  the  two  things  are  equ.  .lis 
deductions  from  this  are  plain.  Property  belonging  to  the  whole 
f)eople  could  never  be  used  by  any  part  of  them,  for  t-'  -  -  -  -ant  uf 
the  whole  could  not  practically  be  got  as  regards  an\  .  oj^of 
it,  seeing  that  every  day,  almost  every  hour,  that  whole  is  chan|^ 
ing.  We  can,  therefore,  hardly  accept  a  theory  whicii  Uutds  ttf 
forthwith  in  an  absurdity. 

2.  If  the  soil  belongs  to  society  in  the  abstract, and  if,  notwith- 
standing the  urgent  remonstrances  of  Philosophy,  we  decide  to 
interpret  the  word  "  society  "  by  the  word  "  majority,"  why  ia  ii 
taken  for  granted  that  it  Ivelongs  to  that  majority  of  f  M 
who  at  any  given  moment  happen  to  inhabit  it  ?  If  tli  ■  -a* 
are  overcrowded,  or  to  come  nearer  home,  if  the  Belgians  are  otciw 
crowded,  or  if  some  part  of  the  Russian  i)eople  posses  '"m 
attractive  poriiou  of  the  world  to  live  in  than  our  owii,  >ij 
not  claim  witli  unanswerable  logic  that  the  doctrine  of  the  major- 
ity has  no  merely  local  application,  but  must  he  troatetl  in  n  far 
more  comprehensive  spirit  ?  If  Philosophy  says  the  land  "f  ri^hl 
belongs  to  the  majority,  it  must  also  answer,  "  What  n  '• 
and  the  nationH  that  are  now  located  on  the  Iwist  a<h  'J» 
spots  will  n<»t  answer  that  queRtion  in  q«it«»  tho  same  \  be 
nations  that  enj^y  thi'  sunny  i»ide  of  tl.' 

3.  It  \n  claimed  that  the  present  u\. ..lay  be  d)Ki«>''-*-*j»'«l 

by  force  because  some  fif  them  (a  qiuintity  thai  i«  dr 
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every  day — see  the  yearly  returns  of  land-sales)  became  possessed 
in  old  days  of  their  land  by  force.  But  if  an  act  of  ancient  force 
is  sufficient  cause  to  disinherit  these  holders  of  land,  it  must,  I 
fear,  also  disinherit  the  whole  nation,  for  we  all  came  here  by 
force,  Celt,  as  far  as  we  know,  Anglo-Saxon,  and  Norman  came 
by  force,  and  the  nation  that  is  rather  strangely  asked  to  show  its 
horror  of  past  force  by  carrying  out  anew  another  wholesale  act 
of  force,  is  itself  out  of  court  for  the  very  same  offense  as  that 
under  which  it  is  proposed  to  condemn  the  land-owners. 

4.  All  the  articles  of  use  and  commerce — if  we  except  those 
taken  from  water  —  are  drawn  in  the  marvelous  laboratory  of 
nature  from  or  under  the  soil,  or  from  the  soil  and  air  combined. 
Every  tree,  every  crop  of  corn  or  roots,  every  fleece,  contains  in 
itself  positively  and  atttually  so  much  of  the  soil  where  it  was 
raised.  Where,  then,  is  the  logic  of  declaring  that  certain  parti- 
cles— and  these  the  very  best — when  taken  from  the  soil  may  be 
private  property,  while  the  other  particles — which  are  generally 
of  lesser  value — left  lying  in  the  field  are,  by  some  abstract  right, 
the  property  of  an  unknown  and  unstated  portion  of  the  people- 
called  a  majority — who  have  never  yet  set  eyes  upon  their  prop- 
erty, and  could  not  distinguish  it  if  they  did  ?  My  coat  is  now  my 
private  property ;  but  years  ago,  before  the  grass  grew  which  fed 
the  sheep,  the  larger  part  was  public  property.  What  a  marvelous 
transformation,  and  what  inextricable  confusion  both  of  theory 
and  of  fact !  How  a  thing  which,  as  a  matter  of  abstract  right, 
once  belonged  to  everybody,  can  rightly  become  my  private  prop- 
erty, I  am  utterly  unable  to  understand.  Perhaps  Mr.  George  or 
Mr.  Loiidler  could  help  me. 

Then  for  the  expediency.  Is  the  race  to  deprive  itself,  for  the 
sake  of  a  theory  that  can  not  hold  what  is  put  into  it  better  than 
a  sieve  can  hold  water,  of  the  immense  happiness  and  comfort  that 
may  come  to  thousands  and  thousands  of  families  from  the  per- 
manency of  possession  ?  If  the  land  belongs  to  the  majority,  can 
there  be  this  permanency  ?  How  can  you  let  A  and  A's  family 
retain  forever  the  possession  of  tht;  holding  which  he  has  indus- 
triously acquired,  when  B  and  C  are  waiting  for  their  turn  of 
what,  without  any  industry  or  a<.'quisitive  virtue  on  their  part,  is 
deolare<l  to  belong  to  them  ?  That  A  is  better  fitted — naturally 
«electe<I — to  fill  the  holding,  to  use  it  happily  and  profitably  for 
himself  and  for  society,  must  count  as  nothing  in  fare  of  the  fact 
that  B  and  C  have  taken  the  trouble  to  be  bom  the  owners  of  it. 
Then,  too,  comes  in  all  the  troTible  and  confusion  about  improve- 
ments, where  property  is  split  into  this  double  oAvnership  between 
the  abstract  state  and  the  concrete  holder.  Improvements,  we  aro 
t<  '  '  '  "      (heir  full  value  if  there  be  a  free  sale  and 

fi  persons  in  their  sober  senses  imagine  that 
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the  hungry,  greedy,  necessitous  state  of  the  politician  will  btbt 
place  itself  on  the  same  footing  as  it  has  placed  the  Irish  land^ 
lord,  upon  whom  the  other  day  it  bo  freely  practiced  itii  obei^ 
philanthropy ;  that  it  will  ever  consent  to  fix  ita  rents  in  per- 
petuity, or  to  abide  by  them  if  they  were  fixed  ?  Then  comes  all 
the  unutterable  official  management,  the  inspectorate,  the  armiee 
of  surveyors  and  clerks,  the  arrogant  |wtty  kiuglots,  the  red  tape, 
the  annoying  conditions,  the  unending  correspondence  on  tho  Bub- 
ject  of  the  new  pump  or  the  new  road,  the  constant  battle  in  Par- 
liament as  to  new  methods  of  land-tenure,  new  methods  to  allow 
A  to  replace  B  in  quicker  succession,  new  forms  of  land-taxation, 
universal  upsetting  of  existing  system,  and  universal  establish- 
ment  of  the  last  land  fancy  of  the  half-baked  theorist.  Conoeive 
for  one  moment  the  slough  of  despond  into  which  y  .;ld 

plunge  back  a  vigorous,  self-helping  nation  that  had  <  w- 

ever  hesitatingly  and  half-heartedly,  taken  the  first  few  Bteps 
along  the  road  of  individual  initiative,  experiment,  and  progrt^j. 
No,  it  is  in  another  direction  our  efforts  must  be  turned.  Ywirn 
and  years  ago,  if  our  political  parties  were  not — both  of  them — 
like  wild  beasts  fighting,  with  no  thought  or  sense,  but  for  the 
mad  struggle  in  which  they  lie  locked  together,  biting  and  ioaring 
with  tooth  and  claw,  they  would  have  freed  the  land.  They  would 
have  broken  the  lawyers  yoke  that  still  curses  our  present  gooer* 
ation  and  again  and  again  prevents  the  ready  sale,  and  they  would 
have  got  rid  of  the  heavy  burdens  of  rate  and  tax  that  nejw  fall 
on  land  and  make  it  an  undesirable  possession  for  the  poor  niaiL 
Of  all  pieces  of  stupidity  none  is  greater  than  taxing  laud  just 
because  the  rich  man  at  present  holds  the  larger  part  of  it.  It  is 
like  all  other  pieces  of  class  legislation,  branded  on  ita  forehead 
with  the  fool's  mark.  Yf)U  strike  at  your  supposed  enemy  and 
wound  yourself.  Land  must  be  made  free  in  tJie  only  true  aoniM 
— free  from  the  clutch  of  the  lawyer,  free  from  the  visits  of  tho 
tax  and  rate  collector,  and  it  will  then  become  the  ;- 
of  happiness  and  comfort  to  our  people.  Once  n 
industrious,  vigorous  poor  will  slowly  wrest  it  from  tho  rich  maa, 
paying;,  as  has  been  seen  in  France,  notwiUistandi  '  heavy 
State  burdens  on  land,  a  price  that  the  rich  man  w  ^  i.ay  for 

its  acquisition.    Above  all  other  formu  of  investment  for  tho  poor 
man,  land  is  far  away  king.     It  is  no  r' 
knows  it,  he  understands  it  in  all  itu  gc 
probably  than  any  other  living  man ;  he  can  not  \^ 

it,  when  it  is  once  bought,  by  the  '•-: '' -  ' 

ors;  he  can  put  al!  his  spare  tim»> 

not,  however,  a  n  «tf  the  \ 

of  the  saving  i... .  uii.ti'.'  in  t^^'^  t 

b<«o  farm,  or  flovfor  or  fruit  fiui 
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It  is  not  only  a  question  of  the  townsman ;  it  is  also  a  question  of 
co-operative  and  trade-union  societies,  who  also  would  leam  to 
put  their  investments  in  land,  perhaps  producing  for  themselves, 
and  ofToring  in  many  cases  opportunities  of  country  life  to  their 
members  who  needed  rest  and  change.  Unless  we  persist  in  follies 
upon  follies  in  the  shape  of  legislative  interferences;  of  expensive 
machinery  to  provide  the  people  with  land — machinery  that  will 
defeat  lis  own  object,  for  it  must  be  j>aid  for  out  of  the  rates,  and 
"wrill  therefore  increase  the  burdens  on  land ;  of  forced  agricultural 
agToementa  between  landlord  and  tenant  that  tend  to  stereotj-pe 
all  farms  in  their  present  size  ;  of  State-hired  allotments  that,  as 
in  the  case  of  our  benighted  dealings  with  Irtdand,  must  tend  to 
"weaken  the  desire  for  ownership,  the  land  of  this  country,  now 
thrown  upon  the  market  at  prices  so  far  below  its  real  value,  in- 
dustriously acquired  and  held  in  firm,  unalterable  fee-simple,  will 
prove  the  greatest  blessing  to  all  classes  of  our  working  people. 
All  that  is  wanted  is  to  keep  land  free — free  alike  from  Radical 
messing  and  Tory  messing,  and  leave  it  what  it  naturally  is — until 
Bpoiled  by  that  blesse<l  politician  whose  eternal  finger  finds  its  way 
into  every  pie — the  sweetest  reward  for  a  man's  labor  and  the 
most  powerful  incentive  to  undergo  those  labors.  If  you  wish  to 
develop  all  the  virile  virtues  of  our  English  country  folk,  and  to 
place  before  them  a  worthy  goal  for  their  life-efforts,  sweep  away 
every  obstruction  and  make  it  easy  for  them  to  gain  their  own 
home,  held  neither  at  the  will  of  the  land-owner  nor  of  that  worse 
modem  creation — the  changing  majority  insitlo  Parliament. 

I  notice  that  Mr.  Spencer  still  allows  himself  to  think  of  that 
ogre,  the  land-owner,  who  might  clear  a  district  if  so  minded. 
That  is  true ;  but  may  I  submit  to  him  that  it  is  equally  true  of  a 
majority,  and  in  one  sense  more  true  ?  A  parliamentary  majority 
which  once  considered  itself  lord  and  master  of  the  soil  might 
play  any  prank  under  high  heaven  that  once  occurred  to  it.  It 
would  be  quite  likely  to  turn  a  perpetuity  into  a  thirty  years'  ten- 
ure, or  a  thirty  years'  tenure  into  a  fifteen  years'  tenure,  or  to 
revolutionize  every  home  in  England  in  deference  to  the  last 
notion  that  had  got  uppermost  in  its  infallible  head.  Moreover, 
it  should  be  soon  that  once  the  spirit  of  individualism  begins  to 
get  hold  of  our  people,  the  action  of  the  landlord  who  cleared  the 
state  would  serve  to  redouble  the  efforts  of  the  jieople  to  become 
■><»olnte  owners  of  their  property.  Unconsciously  he  would  be 
iment  of  a  good  greater  than  the  harm  he  had  caused, 
not  yet  sufficiently  profited  by  Mr.  Spencer's  teaching  to 
•  the  enormous  stimulus  for  good  which  there  is  in  every 
■  n  are  fairly  on  the  track  of  fighting  it 
..  il  remedies.  What  delays  and  impedes 
r  lean  tii6  ovil  that  abounds  than  the  false 
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remedies  wliich  we  apply  to  cure  it.  It  is  hardly  too  much  to  wty 
that  human  improvement  is  due  to  the  evils  and  difficulties  of  lif» 
overcome  in  the  right  way. 

One  last  word.     Men  doubt  about  "absolute  politicnl  ethic*." 
Yet  they  do  not  doubt  about  absolute  principles  in  j  in 

chemistry,  in  biology,  in  psychology,  or  even  in  the  elL.^.  ..  pri- 
vate life.  Does  it  never  strike  them  that  it  is  a  mightily  strange 
thing — requiring,  I  think,  some  explanation  on  their  part  to  which 
they  do  not  often  condescend — that  we  should  live  in  this  world 
almost  surrounded  by  order,  or  fixed  law,  on  every  side  of  iw,  ftod 
yet  in  one  special  depftrtnient  of  it — that  of  political  n>  '\ '  *'ii« 

order  should  suddenly  be  replaced  by  disorder  and  un.  y  ? 

Does  it  never  occur  to  them  that  this  strange  inexplicable  contra- 
diction may  be  not  in  nature,  but  possibly  only  in  their  own 
minds  ?  Does  it  never  occur  to  Prof.  Huxley,  who  is  not  an  ail- 
mirer,  I  suspect,  of  our  party  warfares,  that  the  danger  of  modi^rti 
civilization,  the  unscrupulousness,  the  corruption,  tho  covrardioe, 
the  shiftiness,  the  untrue  motives  that  flourish  in  public  life  have 
their  stronghold  in  this  belief  that  politics  arc  an  Altatia,  where 
alone  in  the  wide  universe  the  writ  of  the  Great  Power  does  not 
run  ?  Does  he  not  see  that  as  long  as  politics  are  held  to  be  out- 
side moral  law  and  scientific  statement  so  long  we  shall  bo  at 
the  mercy  of  all  those  who  for  their  own  purjiose  try  to  persuade 
the  people  to  believe  the  ignoble  creed  that  whatever  they  dvsin 
is  right,  that  the  measure  of  their  wants  is  the  measure  of  the  joat 
and  true  ?  Some  day,  when  possibly  men  may  have  forgotten 
"  the  heavy  lesson "  my  friend  Mr.  Greenwood  addresses  to  the 
philosophers,  they  may,  warned  by  the  great  social  dare-'-  •—■-«»• 
ing  upon  them,  turn  round  and  see  the  full  meaning  oi  n- 

cer's  work,  and  understand  that  he  alone  has  pointed  to  thexu  thfe 
path  that  leads  out  of  the  wilderness. 

May  I  say  that  I  am  always  glad  to  send  some  of  our  individ- 
ualist  tracts  to  any  person  who  writes  to  me  ? 

I  am,  very  faithfully,  AUBERON  HCRBER 

Oui-noDss,  RiKawoon,  JVbrem&rr  mk, 

MB.    GREENWOOD'S  SECOND  LETTER. 

7b  the  Editor  of  "The  Times  "  : 

Sir:  If  the  question  is  whether  Mr.  Herbert  Pv  - 
in  endeavoring  to  purify  the  conduct  of  public  :■ 
charge  it  of  error  by  establishing  a  system  of  "  absi/h;; 
ethics,  or  that  which  ought  to  be,"  I  submit  that  ho  nc' 
said  fio  much  as  he  has  latolv  said  in  your  column*.    V 
tl       ■      ^  right?    Who  .■'■■■■  ■ 

pi  _  .  un  his  business  > 

morality,  and  lo  exhort  mankind  nov«i 
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©ver  may  be  the  stress  of  expediency  or  compulsion  in  the  world 
we  find  it  ?  But  is  that  the  question  that  was  raised  on  the 
conversation  between  Mr.  Laidler  and  Mr.  Morley  at  Newcastle  ? 
Not  at  all.  By  that  conversation  we  saw  in  a  remarkably  plain 
way  that  large  numbers  of  the  most  intelligent  and  powerful  rep- 
r<  '  'ves  of  labor  in  this  country  had  derived  from  Mr.  Spen- 
ci  '  hiug  these  conclusions  :  That  private  property  in  land  is 

a  public  wrong  based  on  force  and  fraud,  and  that  to  right  one 
wrong  it  is  sometimes  necessary  to  do  another.  This  they  took  to 
bo  a  lesson  in  practical  politics  ;  and  what  it  points  to,  in  practice, 
ia  perfectly  clear.  Resume  possession  of  the  stolen  land,  if  you 
please,  for  as  private  property  it  still  is,  and  under  its  present 
ownership  it  must  ever  remain,  a  wrong  to  the  community.  For 
the  rest,  though  compensation  must  be  made  for  whatever  is  in 
the  land  which  was  not  in  it  when  it  was  stolen,  yet  to  right 
one  wrong  it  is  sometimes  necessary  to  do  another.  That  is  the 
point  for  attention  as  the  matter  stands  at  present.  For  though  Mr. 
Spencer  tells  the  people,  as  he  could  and  should  have  told  them 
from  the  first,  that  just  compensation  would  entail  a  disastrous 
tlay,  infallibly  to  become  more  disastrous  through  inferior  man- 
lllgement  of  the  land  by  public  officials,  what  of  that  if,  to  right 
one  wrong,  it  is  sometimes  necessary  to  do  another  ?  "What  of 
just  compensation,  if  it  makes  a  standing  crime  against  the  com- 
munity completely  irremediable,  and  if  the  people  are  at  liberty 
to  decide  whether  this  is  not  a  case  where  to  right  one  wrong  it  is 
necessary  to  do  another  ?  The  point  has  been  actually  considered 
by  labor  societies  and  the  leaders  of  the  new  Socialist  movement 
all  over  the  country,  and  it  seems  quite  clear  that  the  Newcastle 
Labor  Electoral  Association,  for  one,  has  come  to  the  conclusion 
that,  morally,  there  need  not  be  much  punctilio  about  compen- 
sation. 

But  perhaps  Mr.  Spencer  has  never  said  that  to  right  one  wrong 
it  is  sometimes  necessary  to  do  another.  In  one  of  his  letters  to 
"  The  Times  "  he  wrote  that  he  could  not  be  positive  whether  ho 
had  or  not ;  which  seems  to  imply  that  he  would  not  bo  surprised 
to  learn  that  at  one  time  or  another  he  had  included  this  doctrine 
in  his  teaching  of  absolute  political  ethics.  Be  that  as  it  may, 
however,  he  could  have  told  us  when  he  was  challenged  on  the 
subject  whether  this  is  his  teaching  now  or  not.  He  has  written 
three  letters ;  we  remain  in  the  dark  on  the  most  important  point 
of  all,  and  at  the  close  of  an  argument  entirely  occupied  with  a 
defense  of  pi'  "ng"  absolute  political  ethics"  Mr.  Spencer 

noonces  hi  mination  to  go  no  further  with  the  contro- 

itsy.    Meanwhile  here  is  Mr.  Laidler  in  his  old  position,  and 
^     '"  '  "'    lit  to  include  the  dogma  ho 

political  ethics;  and  if  Mr, 
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Spencer  had  not  said  that  he  could  not  be  sure  that  bo  bad  Dfltcr 
preached  it,  we  might  conclude  without  further  inquiry  that  tLe 
doctrine  bad  never  been  bis.  As  mutters  stand  it  wo  ' '  '  on 
extremely  good  thing  if  he  could  assert  that  he  does  i  :  it 

now,  anyway.  That  done,  his  counsel  against  the  nationalizatiao 
of  the  laud  as  a  fatally  bad  bargain  (since  it  must  be  carried 
out  on  just  compensation  principles  if  at  all)  would  ba.vo  full 
effect.  It  is  to  be  hoped  that  Mr.  Laidler's  questiona  in  "The 
Times  "  of  to-day  will  be  answered,  and  they  will  be  if  Mr.  Spe&> 
cer  does  not  turn  his  back  on  doubting  disciples  who  cry  to  him. 
Your  obedient  servant,        Frkdebick  Grksnwood. 

NtnetAtr  16th. 

MR.  WILSOVS  LETTEB. 
7b  the  Editor  of  "  The  Times  " : 

Sir  :  Mr.  Laidler  has  given  us  a  digest  of  the  ninth  chapter  of 
Mr.  Herbert  Spencer's  "  Social  Statics,"  and  asks  triamphaotly, 
"  Does  it  not  constitute  an  unanswerable  ari  "     '  '  -he 

nationalization  of  the  land  ?  "  Mr.  Spencer  h  \ra 

expressed  in  that  work,  but,  as  Mr.  Laidler  now  elects  to  stand  or 
fall  by  them,  it  may  perhaps  be  worth  while  to  inquire  how  far 
they  support  his  proposals. 

The  nationalization  of  the  land,  as  de6ned  by  Mr,  Lai«11er  in 
his  interview  with  Mr.  Morley,  means  that  the  land,  but  not  the 
houses,  of  this  country  should,  on  the  death  of  the  present  owuert, 
revert  to  the  nation  or  State  without  any  payment  therefor. 

In  the  *'  Social  Statics  "  it  is  argued  that  each  one  of  the  raoe 
of  beings  born  into  the  world  has  equal  rights  to  the  use  of  this 
world,  and  that  no  one  or  part  of  such  race  of  )<■  '  nae  the 

earth  in  such  a  way  as  to  prevent  the  rest  f ru  ^  _.    using 

it.  From  this  it  follows  that  land  can  not  justly  become  tba 
property  of  individuals ;  but  it  also  follows  that  no  givr-  "-.fn 
of  the  globe  can  justly  become  the  property  of  any  :  .nl 

nation,  for  that  would  be  to  deprive  the  rest  of  "  maukiod  at 
large,"  the  rest  of  *'  the  human  race,"  of  their  equal  rights.  It  ia 
true  that  Mr.  Spencer  in  one  place  says  that  umier  hia  sy^item, 
instead   of   leasing  his  acres  from  an  isolated   [>'  r,  the 

farmer  would  lease  them  from  the  "nation."    But  .ui  cmlf 

be  reconciled  with  the  rest  of  the  chapter  if  the  nation  is  undoc^ 
stood  to  be  acting  as  the  "  agent  or  deputy  agent  "  .  "   '  .j. 

nity  at  large.    According,  then,  to  the  argument  i  J 

Statics,"  the  land  of  thia  country  should  belong,  not 
nor  to  the  State,  but  to  the  huji 

Mr.  Spencer  Is  also  in  favor  •  r  existing  t>wnprB 

aatioD.    On  this  he  says  that — 

Oro&t  dtfflcoltiM  mn«  altund  tb^ 
rigbLi  Ui  Ibo  toU.     Ilftd  vo  to  deal  <■■ 
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^mnnn  race,  we  might  make  short  work  of  the  matter.  Bnt,  nnfortunately,  most  of 
our  present  laod-ownore  are  men  who  have,  either  by  their  own  art*  or  by  the 
aot8  of  thoir  nnccstors,  given  for  tht-ir  estates  equivalents  of  honestly  earned 
wealth,  Wlicving  thnt  they  were  investing  their  Bavinps  in  a  Icgitininto  manner. 
To  Justly  estimutc  and  liquidate  the  claims  of  aacb  ia  one  of  the  vaoiA  intricate 
problems  society  will  one  day  have  to  solve. 

What  Mr.  Spencer  advocates  is,  in  eliort,  that  the  land  should 
revert  (a)  to  the  human  race,  (6)  after  payment  of  compensation. 
And  it  seems  to  be  generally  admitted  that  the  compensation 
would  amount  in  the  shape  of  interest  on  purchase-money  to  a 
greater  sum  than  is  now  paid  in  rent. 

So  far,  Mr.  Laidler  and  Mr.  Spencer  do  not  seem  to  have  much 
in  common.  The  one  point  on  which  they  do  agree  is  that  the 
existing  titles  to  land  are  not  legitimate,  because  they  are  founded 
on  "  force  or  fraud."  Let  us  apply  this  view  to  England.  When 
this  country  was  conquered  by  the  Normans  the  land  fell  into  the 
hands  of  the  sovereign,  or,  in  other  words,  the  State.  It  was  then 
granted  out  in  part  to  Normans,  and  in  part  to  existing  owners. 
How  can  it  be  said  that  the  grantees  obtained  their  land  by  force 
or  fraud  ?  They  obtained  it  by  grant  from  the  Stato.  The  title 
of  the  State  which  made  the  grants  did,  no  doubt,  depend  on 
conquest  or  force.  But  if  this  fact  is  to  invalidate  the  title  of 
existing  owners,  it  must,  a  fortiori,  utterly  destroy  the  title  of  the 
State  to  resume  its  possession  to-day. 

The  schemes,  then,  for  dealing  with  the  land  appear  to  be 
three  in  number :  (1)  Mr.  Laidler's,  that  the  land  should  revert  to 
the  State  without  compensation ;  (2)  that  it  should  so  revert  with 
compensation ;  (3)  Mr.  Spencer's,  that  it  should  revert  to  the 
human  race  with  compensation.  Of  these,  the  first  has  been  truly 
described  as  robbery,  and  the  second  as  folly.  The  third  seems  to 
be  a  philosopher's  dream. 

I  have  the  honor  to  bo  your  obedient  servant, 

DABCfT  WCLfiON. 

fiooouK's,  St.  Jamis'i  Stucst,  Kovanbtr  l&h. 
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MR.  SPENCER'S  THIRD  LETTEB. 
To  Ihe  Edilor  of"  The  Times" : 

81K:  I  suppose  I  may  make  a  denial  without  continuing  a  con- 
troversy ;  jvnd,  unless  I  make  it,  a  grave  charge  against  me  will 
roznain  unrebutted. 

Ovnr  atxl  ovor  again  Mr.  Greenwood  refers  to  the  statement 
tl  "to  right  one  wrong  it  is  sometimes  neces- 

e:  ..,-..,    and  apparently  wishes  to  force  it  upon  me 

11  mg  what  1  supposed  was  a  sufficient  repudiation. 

F  fits  of  some  ten  thousand 

I  as  much  as  it  seemed  pes- 


sible  to  say  with  reason ;  for  it  has  sometimes  happened  th»t 
opinions  Lave  been  quoted  with  approval  as  mine  which  I  fand 
quite  forgotten  were  mine.    I  therefore  wrote,  "  My  bi-'  'at 

I  have  not  said  tliis  in  any  connection."  That  is,  I  am  :.  .  _>jly 
unconscious  of  ever  having  written  it,  and  do  not  helieve  X  ever 
did  write  it.  I  do  not  see  what  more  was  required.  Mr.  Green- 
wood urges  that  I  have  not  repudiated  it  even  now.  It  never  oc» 
currod  to  mo  that,  after  what  I  said,  this  vras  ncedfuL  But,  as  ha 
thinks  otherwise,  I  very  willingly  repudiate  it,  both  for  tho  past 
and  the  present. 

Even  did  I  wish  to  continue  my  discussion  with  Prof.  Huxley, 
it  would  bo  ended  by  his  letter.  From  it  I  learn  tliat  tho  princi- 
ples of  physiology — as  at  present  known — are  of  no  uka  whAtover 
for  guidance  in  practice;  and  my  argument,  V.  lapML 

I  am,  etc.,  Hekj — .  .  ;  ...scKR. 

ATOEJiiEDK  Oldb,  Kovembtr  J8lh. 


PROF.  HUXLErS  THIRD  LETTER. 

To  I7ie  Editor  of  "  Hie  Times  "  : 

Sir:  It  seems  to  me  to  be  a  pity  that  the  discussion  which 
been  carried  on  in  your  columns  should  come  to  an  end  before 
Mr.  Laidler's  able  letter  of  the  16th  instant  has  been  cwasidemi 
on  its  merits.  I  conceive  it  to  bo  a  matter  of  vital  importance  to 
the  whole  nation  that  the  representatives  of  labor  should  b« 
under  no  misapprehension  with  respect  to  the  grounds  of  any 
action  they  may  think  fit  to  take.  And  as,  all  my  life,  I  have 
done  my  best  to  bring  sound  knowledge  within  reach  of  '  k- 

ing  classes,  I  trust  that  they  will  do  me  the  justice  to  bi  .  :( 

I  am  actuated  by  no  other  motive  now. 

Lot  me  say,  at  the  outset,  that  I  have  "  :i, 

and  that  I  do  not  intend  to  express  any  •  _  >'r 

State  ownership  of  land  is  desirable  or  not.  If  it  can  be  proTod 
by  arguments,  having  some  foundation  in  prn~'--^  ""  "Hencit 
that  the  abolition  of  several  ownership  in  lun<:  -^tn* 

tion  for  it  of  State  ownership  is  ossentiol  to  the  ''• 

people,  no  one  would  foel  more  bound  to  give  pracw^ut  .i«v.  v  \o 
that  demonstration  than  I. 

In  Mr.  Laidler's  letter,  however,  such  arguments  are  not  em- 
ployed.   On  tho  contrary,  ho  adopts  thf  mothoil  of  RonK^*»^in  um? 
his   followers,  which    consists  iu  making  certain   ob^ 
about  matters  of  ethics  iu  tho  first  '  " 
about  matters  of  history  in  the  si  < 
the  obvious  conclusion  that  the  aasumeil 
ance  with  t^  .    ..  ■     ,      i 

methu<l,  ail  . 
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into  the  foundations  of  ethics  and  the  truth  of  history  which  the 
scientific  plodders  give  themselves. 

Now.  I  do  not  propose  to  discuss  the  ethical  assumptions  set  forth 
by  Mr.  Laidler.  Let  it  be  granted,  for  the  moment,  that  "  equity 
does  not  permit  property  in  land,"  and  that  "  men  are  equally  en- 
titled to  the  use  of  the  earth."  Well,  starting  from  those  axioms, 
I  fail  to  see  by  what  logical  process  one  gets  at  State  ownership. 
If  "  equity  does  not  permit  property  in  land,"  how  does  it  contrive 
to  permit  State  ownership  ?  The  State  is  only  a  name  for  a  body 
of  men ;  and,  if  "all  men  are  equally  entitled  to  the  use  of  the 
earth,"  why  have  Englishmen  any  more  right  of  property  in  the 
soil  of  England  than  Frenchmen  or  Germans,  or,  for  the  matter 
of  that,  the  natives  of  Timbuctoo,  have  ? 

Thus  it  is  the  logical  consequence  of  the  doctrine  of  the  Rons- 
seauites  that  nations  are  as  much  usurpers  as  individuals,  and  that 
there  can  be  no  valid  title  to  land  until  the  whole  surface  of  the 
habitable  globe  has  been  thrown  into  hotchpot,  and  that  share 
which  every  man  may  enjoy  the  use  of,  without  damage  to  hie 
neighbors,  determined  by  a  co.smopolitan  pUbiscii^. 

Thus,  if  we  are  to  apj>cal  to  logical  consequences,  those  of 
the  principles  a<lopted  by  Mr.  Laidler's  authorities  are  just  as 
startling  as  those  of  the  principles  of  the  advocates  of  the  "  abeo» 
lute  "  rights  of  private  property.  And  I  would  put  it  to  Mr. 
Laidler,  as  a  man  conversant  with  the  practical  side  of  life, 
whether  tbis  does  not  suggest  to  his  mind  that  modes  of  reason- 
ing which  lead  to  obvious  absurdities  must  be  fundamentally 
vicious  ? 

Now  let  us  turn  to  the  historical  assumptions  of  Mr.  Laidler's 
authorities.  They  affirm  that  several  ownership  of  land  origi- 
nated in  force  and  fraud — whereby  the  nation,  in  whom  the  own- 
ership was  previously  vested,  was  robbed  of  its  rights.  And 
from  these  data  they  argue  that  the  nation  is  justihed  in  "  re- 
suming "  its  "  rights  to  the  soil." 

Now,  this  is  an  assertion  as  to  a  matter  of  historical  fact 
which  can  be  tested.  In  the  course  of  the  last  thirty  years  a  vast 
lount  of  evidence  has  been  obtained  respecting  the  manner  in 
rhich  land  is  and  has  been  held  by  people  in  an  early  stage 
of  civilization  all  over  *he  world.  And  resting  on  this  founda- 
tion of  laboriously  ascertained  truth,  is  the  conclusion  that  the 
t<;nure  of  land  by  communities  is  that  which  most  extensively 
prevailed  in  remote  antiquity.  What  this  exactly  means  will  per- 
il '  '  '  'lin  by  the  supposition  that  the  land  in  every 
■IS  owned,  not  hy  one  or  more  private  indi- 
of  one  or  more  resident  families,  form- 
I.   .1-.     . -,.-  .,j.j.jjjp  yppfjif]     yijg  land  of 

an  entailed  estate,  which 
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should  be  inherited  by  all  the  males  of  a  family  lollfrtivelv.  (1 
being  forbidden  to  alienate  any  portion  of  it. 

This  "  joint  family  "  or  "  village  C' 
fore,  so  far  from  denying  the  right  oi  i      ,       . 

is  founded  upon  that  right.  Assuredly,  our  ancestors  did  aol 
trouble  themselves  much  about  the  philosophical  foundatiuus  of 
property.  But  I  am  well  assured  that  if  any  one  hmi  tried  tji 
persuade  a  village  community  that  all  mankind  ha<l  as  niucb 
right  as  they  to  their  land,  that  missionary  of  "  absolute  political 
ethics  "  would  have  been  short-lived. 

It  may  be  said  that  I  have  been  talking  about  the  archaic  ex- 
istence of  "  several  "  property  in  land,  while  the  question  is  sboot 
"  personal  "  property.  But  is  that  so  ?  Are  the  land  «?formeis 
going  to  exempt  corporate  several  ownerships  in  land,  when  they 
abolish  personal  ownerships  ?  If  so  will  they  explain  why  cor- 
porate several  ownership  is  less  an  infringement  of  the  rigbta  of 
mankind  in  general  than  personal  ownership  ?  But  if  corporate 
several  ownership  is  not  "  permitted  by  equity  "  any  more  thwi 
personal  property — if  the  archaic  communities  had  no  more  valid 
title  than  the  squires  who  have  succeeded  them — whence  come* 
the  evidence  that  those  rights  of  "  mankind  at  large  "  to  tlie  oja 
of  the  soil,  which  we  are  told  they  are  to  "  resume/'  ever  existvd  f 

Let  us,  then,  clear  our  minds  of  all  the  cant  of  "  history  after 
the  manner  of  Rousseau."  Genuine  history  shows  tliat,  as  far 
back  as  the  constitution  of  settled  society  can  be  safely  traced, 
several  property  in  land  was  recognized  and  acted  upon.  It  also 
affords  much  ground  for  the  belief  that  individual  pnaperty  was 
recognized  in  the  case  of  the  clearer  of  forest  land;  *' 
individual  or  family  several  property  was  recognized  i^ 
of  the  plot  of  land  in  which  the  house  was  situated  ;  and  tlsot,  IB 
bringing  about  the  change  from  collective  to  individual  severe 
alty,  industrialism  has  been  just  as  important  a  factor  n«  nulitft* 
rism.    State  ownership  may  be  right  or  wrong,  but  1  . »  sup. 

pose  it  to  be  a  resumption  by  the  people  of  a  ri,^  ■'■itr 

exercised,  or  oven  claimed,  are  at  variance  with  the  j  i»- 

ings  of  history. 

I  am.  sir,  your  obedient  servant,         T.  H.  Ht'  *"'  < 

EAsniocanx,  November  19th. 

P.  S. — Mr.  Spencer,  in  the  letter  which  yo-  r, 

says  that  ho  learns  'rom  mo  that  ""the  principi.. 
as  at  present  known,  are  of  no  use  whatever  for  gui 
tice."    I  think  that  Mr.  S].. 
learning  by  his  favorite  a  i 
is  discoverable  by  mere  observatiou  an< . 

said,    No  phr.'i        ''  "         '    ' "  ' 

principles  of  ]  i 
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long  as  tbey  are  applied  witli  that  caution  and  discretion  "which 
are  to  be  gained  only  by  practical  experience  in  medicine  or  in 
affairs.  If  Mr.  Spencer  were  acquainted  with  the  history  of 
medicine  or  with  the  present  relations  of  physiology  and  thera- 
peutics, he  would  have  been  unable  to  leam  from  me  that  which 
it  woxild  have  been  ridiculous  in  any  one  to  teach. 

MR.  GREENWOOD'S  TniRD  LETTER. 

To  the  Editor  of  "  Th^  Times" : 

Sir  ;  Without  moaning  to  do  so — I  am  quite  sure  of  that — Mr. 
Auberon  Herbert,  has  placed  me  in  a  false  Ught.  It  might  be  sup- 
posed, from  a  letter  in  which  ho  deals  with  much  more  important 
things,  that  I  had  reproached  Mr.  Herbert  Spencer  with  changing 
his  opinions,  which  would  be  great  presumption.  That,  however, 
1  have  not  done ;  and,  indeed,  there  is  no  reproach  in  changed 
opinions  when  they  are  not  fundamental,  and  when  the  one  judg- 
ment and  the  other  are  not  baaed  on  the  same  unaltered  data.  My 
,  -  complaint  was  against  the  publication  of  imperfect  theories  of 
Hfeocial  reform  "unaccompanied  by  a  clear  statement  of  whatever 
reasons  are  fatal  to  their  application  in  this  work-a-day  world," 
the  point  being  that  certain  doctrines  of  T^r.  Silencers,  acknowl- 
edgedly  ill-considered  and  so  unaccompanied,  had  gravely  misled 
large  numbers  of  men  eager  for  social  revolution.  That  is  a  very 
diffei'out  thing  from  complaining  of  reasonably  changed  opinion. 
Mr.  Auberon  Herbert  seems  also  to  make  out  that,  on  the  ground 
of  reasonably  changed  opinion  alone,  I  presume  to  impose  "a 
heavy  lesson"  on  political  philosophers.  It  would  have  been 
arrogant  indeed  if  I  had  so  described  my  interference,  as  Mr. 
Auberon  Herbert  suggests.  But  here  he  does  me  wrong  alto- 
gether. My  account  of  the  matter  was  that  the  conversation  be- 
tween Mr.  Morloy  and  Mr.  Lai<ller,  together  with  Mr,  Spencer's 
letter  on  that  conversation,  conveyed  "  a  heavy  lesson  "  to  political 
philosophers.  That  is  what  did  it.  I  had  nothing  to  do  with  a 
lesson  ready  made. 

The  controversy  has  been  extremely  useful — thanks  to  your 
liberal  publication  of  it — and  will  do  a  world  of  good  all  round, 
Lrtgpccially  after  Mr.  Spencer's  welcome  letter  of  to-day, 
^P  Your  obedient  servant,  F.  Green^vood. 

Ifcmembtr  lS(h. 


Pbof.  CiscioKM  expresses  th«  opinion,  pertinent  to  liis  rescnrches  on  the  rare 
onrthn,  thai  wbili-,  heaiUos  coinpoonds,  wo  hove  hitherto  reoo(fnire<)  merely  nlti- 
tnatu  atoiui  or  tlio  a^orrecrations  of  such  atoms  into  simple  moloculen,  it  is  beconi- 
111  J  '  '    ''      '       ■  ;i  the  atom  and  the  componnJ  there  is  a 

fi  *-hich  miiy  pass  for  elotiicntary  bodies. 

I-  'M  ■  of  "tnota-olcnjent*."    Thvir  true 


EXERCISE  FOR  CHEST  DEVELOPMENT." 


H 


Br  FESNAKD  LAGBAKGE,  M.  D. 

OW  is  it  that  tht>  lungs  can  increase  in  size  tL ' 


exercise  ?  By  a  mechanism  well  known  iu  j... ,  . — ^^  , .  bj 
the  filling  out  of  certain  air-cells  ordinarily  inactive,  "wlxich  only 
come  into  play  during  forced  inspiration.    The  expansi  'he 

pulmonary  vesicles  is  complete  in  proportion  to  the  q  \   ol 

air  introduced.  The  atmospheric  air  drawn  into  the  lungs  l>y  • 
very  powerful  inspiration  seeks  out  the  most  ol)-  md 

inflates  the  air-cells  of  certain  regions  which  <-:  uo 

part  in  the  respiratory  function. 

A  definite  increase  in  the  volume  of  the  lungs  h 
quence  of  frequent  repetition  of  this  supplemental  r<  _ 

The  air-cells  which  are  as  a  rule  inactive,  and  which  are  resjvrved 
for  cases  of  excessive  respiratory  strain,  arise  from  their  inaction; 
their  walls,  which  are  usually  collapsed,  and  even  stuck  together, 
separate  and  give  entrance  to  the  air  which  can  not  find  room  in 
the  confined  space  sufficient  for  ordinary  breathing. 

If  the  forced  inspirations  are  often  repeated,  the  air-cells,  th« 
action  of  which  has  thus  been  accidentally  Bolicit<«d,  c<<^  'he 

end  to  associate  regularly  in  the  ordinary  respiratory  Ci  1%. 

They  are  then  very  quickly  modified  in  the  sense  most  favorable 
for  eflBcient  working,  according  to  the  law  we  have  so  off*-  -  -  '  ^^i 
out,  of  the  adaptation  of  organs  to  the  functions  they  f" 

Thus,  forced  respirations  result  in  a  modification  of  t  .  (. 

ure  of  certain  regions  of  the  lung,  and  in  making  tli.n,  .. ^rk 
better.  Under  the  influence  of  unusiial  exercise  tho  v^'sicW  in- 
crease in  817,0  and  contain  more  air.    More  blood  i-  <1 

to  them.    Their  capillary  network  becomes  richer, ::...  „a- 

trition  more  active.    Thus  in  the  end  they  take  up  more  room. 

It  is  in  this  manner  that  the  regular  wo' '  '         "  n- 

ber  of  air-cells,  ordinarily  inactive,  can  rn]  ..^ 

of  the  lungs. 

If  we  follow  out  the  modificatiiv  '  i- 

tions,  we  see  that  the  lungs  thrust  ■  "• 

make  more  room  for  themselves.    During  inspiration  th 

rising,  favor  the  inflation  of  the  lungs;  but  in  ^^  '    

lung«  which,  ha^nng  increased  in  n'lzv,  thrust  tb  >.\ 

kenp  them  raised  even  in  the  condition  of  r 
crease  in  the  circumference,  an'l  "  (■ni*"-: 
thorax. 
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It  is  then  from  wUhin  outward  that  the  force  capable  of  ex- 
panding the  chest  acts,  and  it  is  in  reality  to  the  lungs  and  not  to 
the  muscles  that  the  chief  share  in  the  changes  in  form  and  size 
of  the  chest  belong.  The  most  powerful  inspiratory  muscles  can 
not  raise  the  ribs,  unless  the  lungs  pai-ticipate  in  the  movement 
f  expansion,  and,  on  the  other  hand,  the  lungs  can  raise  the  ribs 
ithout  the  aid  of  the  muscles,  for  the  chests  of  emphysematous 
patients  remain  vaulted  in  spite  of  their  efforts  to  lower  the  ribs 
and  complete  the  expiratory  movement. 

If  we  sum  up  the  facts  we  have  just  enunciated,  we  shall  be 
driven  to  the  conclusion  that,  in  order  to  raise  the  ribs  and  get 
rid  of  the  vicious  conformation  of  flat  chest,  we  must  not  seek  to 
act  directly  on  the  thoracic  muscles,  but  to  produce  as  extensive 
respiratory  movements  as  possible. 

There  are  two  methods  of  amplifying  respiration:  one  con- 
sists in  voluntarily  expanding  the  thorax  in  all  directions.  This 
method  is  in  the  domain  of  "  chamber  gymnastics"  ;  it  has  been 
much  extolled,  and  it  may  give  good  results.  The  other  method 
comes  more  directly  into  the  field  of  our  studies.  It  consists  in  in- 
creasing by  exercise  the  amplitude  of  the  rcspi  ratory  movements. 

The  problem  has  now  become  clear  and  definite.  "We  need,  in 
order  to  develop  the  chest,  to  know  what  exercises  are  most  fitted 
to  produce  a  series  of  very  extensive  respiratory  movements. 
Now,  the  amplitude  of  respiration,  as  well  as  its  frequency,  is  in 
direct  ratio  to  the  intensity  of  the  respiratory  need,  and  we  know 
that  the  intensity  of  this  need  depends  on  the  quantity  of  me- 
chanical work  performed  in  a  given  time. 

The  exercises  which  cause  an  accumulation  of  work  are,  then, 
those  most  fitted  for  increasing  the  size  of  the  thorax,  and  for 
demanding  increased  work  from  the  lungs.  And  we  know  that 
this  accumulation  of  work  occurs  especially  in  exercises  of 
strength  and  speed. 

Thus  the  mechanism  of  exercise,  its  performance  by  the  aid  of 
these  muscles  or  of  those,  are  of  secondary  importance  in  pro- 
ducing the  result  of  which  we  are  speaking.  It  matters  little  by 
what  process  the  muscular  force  is  exjwnded,  provided  that  there 
is  great  expenditure  in  a  short  period  of  time.  It  is  indifferent 
whether  the  movements  are  very  slow,  each  of  them  representing 
a  great  number  of  kilogrammetres,  or  whether  they  are  extremely 
rapid,  each  movement  representing  but  a  moderate  effort.  It  is 
merely  necessary  that  the  sum  of  work  represented  by  these 
1.'!  ts,  whether  few  or  many,  should  be  considerable  in  a 

Si.-- : I'-'. 

Now,  Ihe  quantity  of  work  which  a  given  muscular  group  can 
r      "  '  'to  the  strength  of  this 

'h  are  too  weak  to  ex- 


pend  much  forco  in  a  short  time.     Out-  anu  may  use 
Btrength  -without  its  work  representing,  in  the  unit  of  time, 
great  number  of  kilogrammetres.    So,  whatever  form  the  exerdae 
takes,  if  the  arm  alone  is  working,  we  shall  not  find  that  the 
breathing  is  much  quickened.     The  exercise  may  induce  local 
fatigue  before  the  intensity  of  the  ro8])iratory  need  has  incr 
It  may  even  happen  that  the  work  uf  both  arms  together 
not,  after  a  given«  time,  amount  to  enough'  to  demand  more  ample 
respirations. 

In  general,  the  exorcises  which  are  performed  •with  the  legs 
represent  more  work  than  those  which  are  performed  with  tbo 
arms.  The  muscles  of  the  upper  limbs  could  not  support,  v  "  ' 
extreme  fatigue,  an  expenditure  of  force  which  will  cause  ni  ■ 
to  the  lower  limbs.  It  is  not  tiring  to  any  one  to  walk  fivo  hon* 
dred  metres  in  five  minutes :  what  gymnast  could  travente  th* 
same  distance  in  the  same  time  hanging  by  his  hands  from  • 
stretched  rope  ?  The  total  mechanical  work  would  be,  however, 
the  same — displacing  the  same  weight  through  the  same  harizon> 
tal  distance. 

Wo  must  not,  then,  trust  to  the  muscles  of  the  arms  to  expand 
the  chest.  Muscular  exercise  can  only  lead  to  the  development 
the  thorax  in  an  Indirect  manner,  and  in  no  way  by  a  direct 
comparable  to  the  increase  in  size  of  a  muscle  which  w. 
muscle  which  contracts  often  becomes  larger  because  it 
is  more  active.  But  the  chest  only  expands  when  the  surchArgv 
of  the  blood  with  carbonic  acid  creates  a  need  of  a  greator  quan* 
tity  of  oxygen  for  hEematosis. 

It  is  to  the  more  active  respiratory  need,  to  the  "  thirst  for  air," 
that  the  instinctive  movement  by  which  the  ribs  are  more  ener- 
getically raised  is  due,  in  order  to  draw  into  the  lungs  a  greater 
quantity  of  air. 

The  thirst  for  air,  carried  too  far,  produces  breathlessneM, 
which  is  nothing  else  than  a  powerless  struggle  of  the  system 
seeking  in  vain  to  satisfy  a  need.    When  br< :  ry 

moderate,  it  causes  very  ample  respiratory  mo\  i  a-jo 

it  is  excessive,  the  breathing  becomes  very  shallow  aa  well  aa  vwy 
rapid.    So  that  e-xercise  hn  -        '  T       '  >  ozpuiding  the 

chest  when  breathlessness  i  "Q- 

To  sum  up,  the  most  profitable  way  of  dilating  the  In  '-l. 

oping  the  thorax,  and  expanding  the  chest,  c--  •■"* 
formanco  of  exorcises  capable  of  increasing  thi 
without  pushing  them  so  as  to  jiruduce  an  extremi.'  aegreo  ut 
brcuithlessness. 
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Exercises  of  strength  lead  rapidly  to  an  increase  in  the  size  of 
the  thorax.  It  is  the  same  with  exercises  of  speed  when  they  need 
very  energetic  movements.  No  exercise  develops  the  chest  as  rap- 
idly as  does  running,  unless  it  he  wrestling. 

Mountaineers  all  have  large  chests,  and  the  Indians  who  live 
on  the  high  plateaus  of  the  Cordillera  in  the  Andes  have  Ijeen 
noted  for  the  extraordinary  size  of  thoir  chests.  This  great  de- 
velopment in  mountaineers  is  due  to  two  causes  which  act  in  the 
same  direction :  frequent  ascent  of  steep  inclines,  and  constant 
residence  at  great  heights  at  which  the  air  is  rarefied.  The  climb- 
ing of  these  slopes  needs  a  great  quantity  of  work,  which  causes 
increase  of  the  respiratory  need  ;  respiration  in  a  rarefied  atmos- 
phere obliges  a  man  to  take  deeper  breaths  in  order  to  supple- 
ment, by  the  quantity  of  air  breathed,  the  insuflBciency  of  its  vivi- 
fying properties. 

Singers,  with  no  other  exercise  but  singing,  acquire  great  re- 
spiratory power  and  a  remarkable  increase  in  the  dimensions  of 
their  chests. 

Numerous  observations  prove  that  it  is  enough  voluntarily  to 
ike  a  certain  number  of  deep  breaths  every  day,  to  produce,  in  a 
ort  time,  an  increase  in  the  circumference  of  the  chest  which 
may  amount  to  two  or  three  centimetres. 

If  wo  wish  to  gain  the  same  result  from  muscular  exercise,  we 
must  choose  a  form  of  work  which  will  increase  the  intensity  of 
the  respiratory  effort — that  is,  an  exercise  which  brings  powerful 
muscular  masses  into  action.  We  shall  thus  perform  a  great 
quantity  of  work  in  a  short  time  without  producing  fatigue. 
Now  the  legs,  which  possess  three  times  as  much  muscle  as  the 
arms,  can  perform  thrice  the  quantity  of  work  before  being 
fatigued.  The  lower  limbs  are,  then,  more  capable  than  the  arms 
of  awakening  the  respiratory  need,  which  is  proportional  to  the 
expenditure  of  force. 

Thus  it  is  an  error  to  demand  from  gynmastic  exercises  prac- 
ticed with  appliances,  exercises  of  suspension  or  support,  any 
development  of  the  chest.  The  trapeze,  the  rings,  the  parallel 
bars,  quicken  respiration  much  less  than  running.  These  exer- 
cises cause  an  increase  in  the  size  of  the  muscles,  and  even  of 
the  bones  of  the  regions  which  work,  but  they  cause  very  little 
increase  in  the  dimensions  of  the  thorax. 

Men  who  do  much  work  with  thuir  arms  have  often  a  confor- 
mation which  is  very  imposing  at  the  first  glance.    They  have 

'  rs;  but  if  the  arms  have  done  the  work 
I  ICO  of  the  muscles  of  the  trunk,  we  easily 
aee  that  the  apparently  large  size  of  the  thorax  is  due  to  an  excess- 
,v     '      '        .        ■   lie  muscles  about  the  shoxilder- joint,  and  not 


■ 
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Thus  we  are  on  the  wrong  road  when  we  look  for  too  iti^iiiaiis| 
measB  for  developing  the  chest ;  this  result,  prociotifl  above  aB,^ 

can  be  obtained  without  any  complicat'^ 
diiBcult  proceas ;  and  if  we  had  to  form  a 
subject  we  should  say  : 

When  a  young  person  has  a  narrow  and  flat  che*.»,  i  •■«  v.mjiur'nd  | 
running  if  he  be  a  boy,  or  skipping  if  a  girl. 


CANADIAN  ASBESTUS:   ITS  OCCURRENCE  AND  U! 

Bt  J.  T.  DONALD,  M.  A.. 
ncoFiBsoa  or  ouuotTBr,  ubdioai.  riicin.Tr,  bihdup'b  oouju»,  hovtkuju 

ASBESTUS  is  a  singular  mineral,  whose  characteristics  are  well 
-  indicated  in  the  various  names  by  which  it  is  known.  The 
French  Canadian  miners  call  it  pierre  A  cot<m — i.  e.,  cotton'Stooe. 
The  Germans  speak  of  it  as /Kem/oc7j*,  stone-flax;  and  amiania, 
the  Italian  name,  indicates  that  which  is  undefiled,  in  alliisiou  to 
the  fact  that  it  may  bo  cleansed  by  fire.  Asbestus,  the  name  hf 
which  it  is  generally  known,  is  a  Greek  word,  signifying  ondleM, 
ceaseless,  and  points  to  its  fire-resisting  properties. 

Asbestus  is,  then,  a  mineral  occurring  in  a  fibroas  form,  tlM 
fibers  being  so  fine  and  flexible  that  they  may  be  spun  and  worn 
as  cotton  and  flax  are ;  and,  moreover,  the  fabric  BO  o"!  "  '  !  li 
capable  of  resisting  a  very  high  temperature.    Some  vi*  ire 

said  to  have  resisted  a  temperature  of  5,000°  Fahr.    It  man  be 

noted,  however,  that  altliough  this  mineral  isinfusP^-      -• at 

extremely  high  temperatures,  its  fibers  lose  their  .:id 

become  brittle  at  a  temperature  only  sufficiently  high  to  UopriVi 
it  of  the  water  which  forms  a  part  of  its  composition. 

By  the  mineralogist  the  term  ashestii^  was  originally  applied  to 
a  finely  fibrous  form  of  hornblende ;  but,  as  Dan 

is  Bo  called  is  a  fibrous  form  of  serpentine.    M"  '       \   

bestus  of  commerce  is  fibrous  serpentine.    A  recent  analysis  mad* 
in  the  writer's  laboratory  showed  the  following  cominisiticin  : 

Silica . .  snoft  (Mir  oatL. 

Uagnenia .  4n07        " 

Alumina,  .  .  .  '^•'•'^ 

Oxide  of  irof 

W»Kw. 

UD<l«tcrtnined 

This  mitirral  has  been  known  from  ver;  t 

only  within  recent  yoaru  that  it  has  foti'-^ 
lion  in  the  various  industrial  urtjt.    li 


of  those  who  were  to  be  burned  upon  the  funeral  pyre  were 
wrapped  in  asboatus  cloth,  that  thoir  ashes  might  be  kept  sepa- 
rate from  those  of  the  pyre.  In  the  eighth  century  Charlemagne 
is  said  to  have  had  an  a.sbestixs  table-cloth,  with  which,  when  the 
feast  was  over,  ho  was  wont  to  amuse  his  rude  warrior  guests  by 
throwing  it  into  the  fire,  and  in  a  short  time  withdrawing  it 
cleansed  and  uninjured. 

On  the  other  hand,  the  first  Canadian  deposit  was  opened  only 
in  1878,  and  the  owners  experienced  considerable  difficulty  in  dis- 
posing of  their  output,  which  for  the  season  did  not  exceed  fifty 
Urns.  In  188t),  with  a  Canadian  output  for  the  year  of  nearly  five 
thousand  tons,  the  demand  is  in  excess  of  the  supply,  and  is  in- 
creasing, with  prices  shomng  an  upward  tendency. 

The  asl)estus  of  commerce  is  the  product  of  two  widely  sepa- 
rated countries — Italy  and  Canada.  The  Italian  article  was  first 
in  the  market,  but  the  Canadiau  product  soon  made  for  itself  a 
place  and  a  name,  and  the  mineral  is  now  shipped  from  Canada  to 
Italy ;  while  toward  the  close  of  1880  the  United  Asbestus  Com- 
pany, Limited,  of  London,  England,  which  controls  the  ItiiUan 
mines,  acquired  projierty  in  the  Canadian  field,  and  is  e(]uipping 
the  same  with  a  comijleto  plant  preparatory  to  operations  on  a 
large  8ca.le.  It  is  very  evident,  then,  that  the  Canadian  fiber  is,  to 
say  the  least,  no  mean  factor  in  the  asbestus  industry. 

Cana<1ian  asbestus  occurs  in  serpentine,  being,  as  alreatly  ex- 
plained, a  fibrous  form  of  this  mineral.  In  two  great  geological 
formations  represented  in  Canada  there  aie  extensive  areas  of  ser- 
pentine, viz. — the  Laurentian,  which,  beginning  on  the  coast  of 
Labrador,  stretches  westward  beyond  the  Great  Lakes ;  and  the 
Quebec  Group,  a  formation  occupying  a  large  portion  of  the 
province  of  Quebec  lying  between  the  river  St.  Lawrence  and 
e  United  States  boundary.    In  the  serpentine  of  both  these  for- 

.tions  asbestus  occurs,  but  as  yet  it  has  not  been  proved  that 
the  aabestus  veins  of  the  Laurentian  serpentines  are  sufficiently 
persistent  to  warrant  mining  operations.  It  is  not  improbable 
that  productive  areas  may  yet  be  found  in  the  Laurentian  rock, 
as  prospectors  are  now  turning  attention  in  this  direction.  But 
at  present  it  is  only  in  the  serpentijie  of  the  Quebec  Group  that 
productive  mining  is  carried  on. 

In  this  formation  there  is  a  belt  of  serpentine  rock  "which 
extends  with  tolerable  directness,  though  with  frequent  breaks, 
northeastward  from  the  Vermont  boundary  to  some  distance  be- 
yond the  Chaudi&re  River,"  which  flows  into  the  St.  Lawrence 
n«>ar  th<i  fit  y  of  Quebe<>.  Throughout  the  whole  of  this  belt  there 
n  rreoce  of  as bostus,  but  the  present  pro- 

li  I "'  ■'  very  Hmall  portion  of  this  extensive 

T.  -  occur  elsewhere,  the  great  majority 
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of  the  mines  are  along  the  line  of  the  Qaebec  Cuntml  Railwsj, 
which  runs  from  the  city  of  Qxiehec  to  Sherbrookc,  tho  coptUil  o( 
the  so-called  Eastern  Townships  of  Canfidu, and  clus*  '  'wo 

points  a  short  distance  apart  and  about  midway  bi  xn 

cities.  In  this  district  the  serpentine  forms  a  very  ragged  coun* 
try,  rifling  into  bold  peaks  and  ridges,  tho  ruggednesa  and  btjldueai 
being  enhanced  by  numerous  faults  and  dislotiations  of  tho  n>ck. 
Bush-fires  have  recently  passed  over  much  of  it,  and  the  pArtiallf 
burned  trees,  with  the  scarred  and  seamed  rocks  as  a  bnck-groond, 
constitute  a  somewhat  drear  and  dismal  scene. 

In  the  serpentine  the  asbestus  forms  irregular  veins,  va 
from  mere  threads  to  four,  six,  and  occasionally  oven  more  ini 
in  width.  The  fiber  is  always  at  right  angles  to  the  sides  of  th« 
vein,  \inless  thrown  otherwise  as  a  result  of  faults.  In  some  cuaei 
the  mineral  has  been  found  concentrated  in  jMjckets,  from  which 
several  tons  have  been  taken.  The  color  of  the  asbestUB  in  the 
veins  is  white,  greenish,  or  yellow,  but  near  the  surface  tho  vcdiis 
are  frequently  more  or  loss  discolored  from  infiltration  throagh 
the  shattered  rock  of  water  carrying  oxide  of  iron.  At  a  d^pth, 
and  where  solid  rock  is  reached,  this  trouble  usually  ceases.  Tb« 
asbestus  veins  are  frequently  traversed  by  bands  of  foreign  mat- 
ter, such  as  compact  serpentine,  chromic  and  magnetic  iron,  and 
these,  of  course,  lessen  the  value  of  the  veins  in  which  they  occur, 
since  they  cut  up  tho  fiber  and  must  be  removed  at  conaideimble 
trouble. 

Associated  with  the  asbestus  one  usually  finds  a  considerable 
quantity  of  coarsely  fibrous  mineral,  for  which,  as  yet,  no  U80  has 
been  found,  t<'>gether  with  foliated  and  slaty  forni.i  of  serpeutinoi 
Some  of  the  latter  are  of  very  singular  appearance.  To  use  tho 
words  of  an  English  gentleman  who  spent  some  time  In  the 
Canadian  asbestus  region,  '*  Many  of  these  fragments,  as  they  li» 
on  the  ground  after  blasting,  have  so  much  the  appctarance  of  • 
wood-cutter's  choppings  that,  if  placed  Bide  by  side  with  actual 
choppings  from  rough  timber,  exposed  to  the  weather,  the  one 
could  in  no  way  be  distinguished  from  the  othor  except,  of  ooorw^ 
by  handling."  Others,  again,  in  color  and  shai)e  very  much  t* 
semble  strips  of  fjincy  conffictionerj''. 

Still  another  singular  Associate  of  the  asbestus  is  a  mxi< 
a  white  or  green  or  yellow  color,  <> 
first  exposed  it  is  so  soft  that  it 
finger-nail,  but  on  contact  with  the  air  it  80on  h  as- 

sumes an  appearance  somewhat  like  porcelain.  Aiii>i_k  :•!,>  ^uuwa 
it  to  be  closely  rclate<l  to  serpentine. 

Mining  is  carried  on  by  cutting  down  tho  hiT  ViBstns- 

bearing  serpentine,  much  sis  a  former  cuts  down  a  t^..-  ^  •■;  ^"•''  •■•■ 
straw,  or  by  oiksu  quarrj'ing  on  the  level.    Th«  rock  ia 
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out  aud  the  asbestus,  separate*!  from  the  containing  rock,  is 
**  cobbed  " — i.  e.,  separated  by  hammering  from  adhering  foreign 

iter.  This  "  cobbing  "  is  a  comparatively  easy  matter  in  the 
of  the  finer  quality,  as  it  usually  separates  readily  from  the 
gangue,  but  in  the  lower  grades  much  difficulty  is  experienced  in 
separating  the  fibrous  matter  from  the  non-hbrous.  At  best  there 
is  great  waste.  Much  of  the  asbestus  is  in  thin  or  narrow  veins, 
and  is  wasted,  as  by  the  present  mode  of  operating  it  does  not 
pay  to  separate  this  from  the  serpentine.  A  machine  that  will 
enable  these  narrow  veins  to  be  utilized  is  a  desideratum. 

When  "  cobbed "  the  asbestus  is  graded  according  to  purity, 
color,  and  length  of  fiber  into  three  grades  and  bagged  for  ship- 
ment. The  finest  quality  or  "firsts"  finds  ready  sale  at  prices 
ranging  from  $80  to  tllO  per  ton  ;  "seconds"  fet-ch  from  $50  to 
$70  per  ton ;  while  *'  thirds  "  may  be  valued  at  $13  to  $15  per  ton. 
In  good  mines  the  yield  of  asbestus  is  from  three  to  five  per  cent 
f  the  rock  quarried,  and  the  cost  of  mining  may  be  put  down  at 
26  to  $30  per  ton.  Returns  obtained  by  the  Geological  Survey  of 
Canada  show  that,  for  the  year  1888,  Canada's  output  was  4,404 
tons,  valued  at  the  mines  at  $255,000,  and  this  the  output  of  nine 
different  mines.  Over  three  fourths  of  the  whole  was  shipped  to 
the  United  States ;  small  quantities  going  to  Great  Britain,  Ger- 
many. France,  Belgium,  and  Italy,  and  being  used  in  domestic 
manufacturing. 

Judging  from  the  results  obtained  in  the  mines  now  worked, 
and  the  indications  in  other  parts  of  the  serpentine  belt,  it  may 
be  safely  said  that  the  asbestus  deposits  of  Canada  are  well-nigh 
inexhaustible.  There  is  every  prospect  that  the  industry  will 
rapidly  e.xpand,  as  capitalists  are  turning  attention  to  it,  the  work 
hitherto  done  "proving  conclusively  that  mining  for  asbestus, 
when  properly  conducted,  shows  a  more  steady  return  for  the 
money  invested,  with  less  elements  of  risk,  than  mining  for  any 
other  known  mineral." 

Upon  its  non-conducting  power  and  its  ability  to  resist  high 
temperature  depend  the  many  varied  uses  of  the  mineral.  First 
and  most  important  are  its  applications  in  connection  with  the 
ateam  engine  and  boiler.  For  packing  pistons,  flange  joints,  hot- 
air  joints,  cylinder-heads,  and  similar  purposes,  asbestus  has 
proved  itself  invaluable, and  for  these  purposes  it  is  spun  into  yam 
or  wicking  or  rope,  or  made  into  mill-board.  A  large  quantity 
is  manufactured  into  a  kind  of  felt,  either  alone  or,  in  some  case9,J 
along  with  other  fibrous  material.  Much  of  this  asbestus  felt  is 
used  SA  a  non-o^anducting  covering  for  steam-jnpes.  It  is  made 
into  sections  to  fit  any  size  of  pipe,  and  into  rolls  and  sheets  for 
large  surfaces.  It  is  in  use  on  the  war-ships  of  the  Unit'- '  " 
Kavy,  and  ha"  thf  rf»  and  elsewljere  been  demonstrated  to  i 
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rior  to  hair-felt  as  a  uou-couductor.  By  preventing  radiation  oi 
heat  from  steam  and  hot-air  pipes,  this  felt  effects  a  largo  savin^r 
in  fuel  and  gives  dry  steam  at  long  distances  from  the  boll<- 
by  preventing  excessive  warmth  of  the  boiler-house,  add^  ■ 
to  the  comfort  of  the  workmen.  The  felt  also  finds  t^ipIicBtitm 
as  a  sheathing  for  covering  wood- work  in  po-''  lyxposad  to 
heat,  and  for  fire-proofing  flooring,  shelving,  i  us,  and  tlie 

like. 

As  far  back  as  1850  the  Chevalier  Aldini  of  Milan,  experi- 
mented with  asbestus,  mainly  with  the  object  of  turning  it  to 
account  in  the  manufacture  of  asbeKtus  cloth,  but  little  sncceas 
was  met  with  until  twenty  years  later.  The  unctuous  character 
of  the  substance  and  the  extreme  fineness  of  the  ultimate  fiber 
are  obstacles  in  the  way  of  making  asbestus  cloth  that  shull  be 
strongly  coherent  and  not  pull  asunder  easily.  These  difficulUei 
appear  to  have  been  overcome  to  a  great  extent,  and  now  in  thv 
form  of  woven  fabrics  there  are  many  important  applications  of 
asbestus.  To  one  of  these,  in  particular,  the  attejition  of  th» 
public  is  frequently  directed,  because  of  the  numerous  fatal  firw 
reported  in  theatres,  music-halls,  and  similar  places  of  entertain- 
ment. In  the  great  majority  of  theatre  fires  the  flames  begin  in 
the  stage  curtains  or  drapery.  When  these  are  made  of  asbtstus, 
of  course  they  are  incombustible ;  or,  if  the  curt.ain  alone  b«  of 
asbestus  it  affords  a  means  of  separating  the  stage  from  the  bodjr 
of  the  theatre,  and,  in  case  of  fire  in  the  former,  proventa  it« 
spread  to  the  auditorium.  Asbestus  curtains  are  now  in  uiw  in 
the  principal  Roman  theatres,  and  in  many  theatres  in  (iornuui, 
English,  and  American  cities,  much  to  the  ■>'■ 
thuatre-going  public.  The  mineral  is  also  i 
stockings,  and  other  garments ;  in  fact,  complete  suits  of  asbestuB 
clothing  CAU  be  obtained.  In  Paris  the  firemen  of  tfap  *  ^  \vp 
recently  been  furnished  with  entire  suits  of  asbestus  el  it 

is  said  to  be  probable  that  London  will  soon  follow  the  example 
of  the  French  capital. 

l!»  the  form  of  gloves  it  is  of  much  service  to  stokers  and 
furnace-men.  and  as  salvage  blankets  it  is  of  great  value..  It  is 
announced  that  mail-bags  will,  in  the  near  future,  be  of  a.sl)vsio& 
The  frequent  loss  of  mail  matter  by  fire,  in  conuecti<m  with  rail- 
way accidents,  renders  it  desirable  that  some  inoomboiitiblo  tnat^ 
rial  be  used  for  this  purpose. 

Much  of  the  lower  grade  of  asbestus  is  ground  up  i»ith  other 
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pose.  It  is,  however,  very  much  cheaper ;  and  this,  in  the  esti- 
mation of  many,  more  than  compensates  for  the  less  convenient 
form.  Certain  it  is  that  much  more  cement  than  felt  is  used  as  a  i 
non-conducting  covering. 

The  paint  finds  extensive  application  ;  a  layer  of  it,  while  not 
ndering  a  wooden  s^irface  absolutely  fire -proof,  is  yet  proof 
Against  sparks  and  slight  flames,  and  thus  prevents  the  spread 
and  increase  of  many  an  incipient  fire. 

In  the  form  of  rope  it  is  used  in  the  construction  of  tire-escapes  j 
and  supports  that  may  have  to  withstand  fire.  We  have  also 
asbestus  paper.  As  a  wall-paper  it  aids  in  rendering  a  building 
fire-proof.  In  the  form  of  writing  and  printing  paper  it  presents 
a  fire-proof  paper  that  may  be  used  in  valuable  legal  and  com- 
mercial documents. 

Not  only  does  our  mineral  resist  high  temperatures,  but  it  is 
also  proof  against  the  action  of  the  majority  of  chemicals.  It 
therefoni  forms  a  very  valuable  substance  for  use  in  filtering 
apparatus,  especially  where  acid  and  alkaline  liquids  which  cor- 
rode ordinary  filt*<ring  paper  and  cloth  have  to  be  dealt  with.  As 
a  filtering  medium  it  is  used  not  only  in  chemical  laboratories, 
but  in  manufacturing  establishments  as  well. 

Though  the  asbestus  industry  is  only  in  its  infancy,  many  other 
uses  might  be  mentioned  ;  but,  bearing  in  mind  that  it  is  possible 
to  produce  from  it  fire-proof  fabrics  of  any  form  or  shape,  there 
ivill  readily  occur  to  the  mind  of  the  reader  many  other  possible 
applications  of  this  curious  product  of  Nature's  laboratory  which 
has  waited  so  long  for  an  opportunity  to  minister  to  the  comfort, 
convenience,  and  safety  of  man. 
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EVERY  season  has  its  peculiar  flowers.  Even  in  our  ex- 
tremely irregular  climate  there  are  few  times  in  the  year 
when  we  can  not  have  some  pretty  blossom  to  admire.  The 
explorations  that  are  made  into  all  the  quarters  of  the  globe, 
with  importations  that  have  followed  them,  have  endowed  our 
flora  with  such  a  number  of  varieties  that  we  may  say  we  have 
only  to  choose  from  among  them  to  get  the  handsomest  there 
are.  There  an?  few  flowers  that  do  not  wear  an  infinite  charm, 
id  very  few  are  those  which  fail  to  make  an  impression  with 
i»jir  eleitant  form  and  fresh  colors.    Some  among  them,  however, 


U8.  Of  these,  tiiose  that  are  late  in  blossoming  offer  a  special 
interest.  Among  the  plants  of  this  class  which  the  public  jnstly 
regards  with  the  highest  favor  are  the  chrys-'  iidbw     Ftsw 

plants  combine  so  many  desirable  qnalitiee  B^  ,  ,  ubandaoee 
of  blossom,  richness  in  coloring,  elegance  of  form,  and  lung  dam* 
tioa,  are  acme  of  their  leading  qualities. 

The  plant  has  been  known  from  very  ancient  times,  and  the 
beginuiug  of  its  cultivation  among  us  dat«6  from  several  hun- 
dred years  back ;  but  it  was  for  a  long  time  n-  '  '■■  '  '  nly 
a  few  varieties  were  known,  whose  small,  i;  i>«i 

flowers  gave  no  indication  of  what  could  be  made  ot  them  if 
special  attention  were  given  them.  Now  the  varieties  are  counted 
by  hundreds.  8<jme  have  been  directly  imported  from  Chins 
and  Japan,  but  the  most  of  them  are  of  French  or  F.r  ri- 

gin.     Intelligent  sowing  and  careful  selections  have  gj .    ;*in- 

ticipated  results ;  and  several  tj'pes  have  been  deTelope*!  which 
are  quite  distinct  in  the  form  and  arrangement  of  their  flower- 
raya. 

The  flowers  are  originally  of  a  similar  disposition  to  those  of 
the  field  daisies.  By  cultivation  they  have  been  made  double- 
that  is,  all  the  minute  flowers  in  the  center  have  been  endowod 
with  large  corollas  like  those  constituting  the  white  border  of  tho 
daisy.  Then  the  form  of  the  corolla  has  varied  so  as  to  appear 
under  very  distinct  types.  Sometimes  the  iietals  curve  opon 
themselves,  so  as  to  form  a  regular  large  head,  as  iu  what  are 
called  the  Indian  chrysanthemums.  Others  curve  outward  and 
give  a  more  open  form  to  the  whole,  as  in  the  Chinc«i»  chryfian> 
themums.     In  others,  again,  the  corollas  devi:  .xy 

tion,  constituting  an  odd,  irregular  tyjH',  but  lu. 

cial  artistic  elegance,  as  in  the  Ja|)anese  chrysanthemum's. 

Chrysanthemums  were  formerly  regarded  as  ^'      ' 
they  are  equally  house  plants.     Tliere  urn  few  j 
adapted  to  the  ornamentation  of  our  dwellings,  wli' 
treated  as  cut  flowers  or  pot  plants.    For  Iwjuquets.  •  Uim 

can  rival  them  in  lasting  qualities.      If  cut  in   li  -ad 

kept  in  water,  they  will  last  two  or  three  weeks;  hut  the  water 
should  be  renewe<l  often,  and  kept  pure  with  charcoal.  Bonqnet* 
of  excoetling  elegance  can  be  made  of  chrysautlieniuroit.  Thu 
flowors  should  be  cut  with  »is  long  stems  as  ]!■ 

»ft*ir  stripping  the  leaves  from  the  lower  einls 

vu«e  (Fig.  1).    The  bouquet  then  has  the  apix^rnnire  of 

•which  each  flower  displa;, 

color  and  form,  heightens 

bosincfis  is  made  of  growing  flowers  for  1 1 

Cli 
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size.  The  plants  thus  treated  are  cultivated  under  glass,  and  co- 
piously inanure<i  in  order  to  give  them  great  vigor.  Flowers  have 
been  thus  produced  measur- 
ing not  less  than  twenty  cen- 
timetres in  diameter  (Fig.  2). 
Assiduous  care  is  given  to  all 
the  details  in  raising  these 
flowers.  The  petals  are  fash- 
ioned by  hand,  and  are  given 
tlie  desired  curvature,  and  put 
in  determined  positions  by  the 
aid  of  ivory  pincers.  A  sin- 
gle rtower  thus  produced  will 
bring  from  two  to  four  shil- 
lings. 

The  effort  to  produce  such 
exaggerated  specimens  can, 
however,  not  be  regardetl  as 
a  well-directed  one.  Over- 
grown flowers  lose  in  beauty, 
and  extreme  regularity  of 
shape  is  obtained  at  the  ex- 
pense of  grace,  and  of  the  great  charm  of  the  flower,  which  lies 
cliiofly  in  an  unexpected  novelty  of  form,  and  the  sjiecial  stamp  of 

originality  that  gives  each 
blossom  an  expression  of  its 
own.  We  might  as  well  make 
them  out  of  paper  at  once  as 
treat  them  so  that  they  shall 
all  be  alike. 

The  November  chrysan- 
themum exhibitions  of  the 
horticultural  societies  are 
growing  in  importnace.  The 
superb  jdants  that  are  now 
shown  at  them  are  counted 
by  the  thousand.  The  house 
of  Leveque,  which  obtained 
the  chief  prize  at  a  recent 
exhibition  of  the  National 
Horticultural  Society  of 
France,  had  six  hundred  dis- 
tinct varieties. 

Eurof)eans  are  not  alone 
wers. 


figures  with  a  coating  of  clay  and  arranging  chrysanthemums 
upon  them,  in  colors,  in  imitation  of  their  «irejs.-  -* 

manikins  may  represont  men  playing  some  scetio  '_•:  .  .  .  -  i^?. 
8),  or  women  making  or  offering  tea  (Fig.  4).  The  figures  an 
placefl  on  exhibition,  and  an  admission  fee  is  charged  for  aeetag 
them. 

Not  all  chrysanthemume  can  be  cultivate*]  here  in  the  open 
air.  Some  of  the  choirest  varieties,  true  to  their  Kr-  •  ^  -'  rin, 
are  too  tender  for  our  chilly  autumns,  and  neeti  t'  .L 

But  they  pay  woll  fi.>r  t)io  att^iution,  by  prpMi'rviiif,^  n   brigbt^r 

verdure,  and  fresher  and  more  brilliant  ct^'   —      '^ ..ti..^.  i,g^ 

been  ma^le,  by  heading  in  and  othc'rwis©  ti  lo 

T[\!  M  j^row  intij  particular  shapeM,  bill  lliu  {irtMu't ] 

be.  ly  »>xteiisive. 

Chrysanthemums  thus  combine  the  adv 


them  will,  no  doubt,  go  on  incrensing,  for  tbey  are  justly,  nn  ni> 
count  of  the  many  desirable  qualitifs  tbey  combine,  aj)preciated 
very  highly. — Translated  for  the  Popular  Science  MontJdy  from 
La  Nature. 


RAINFALL  ON  THE  PLAINS. 

Br  STUART  0.   HBNBY. 

THE  general  impression  seems  to  be  that  the  rainfall  has  in- 
creased and  is  increasing  on  our  "  plains  "  because  of  their 
settlement  and  cxiltivation.  It  is  fancied  that,  as  the  population 
moves  westward,  augmented  precipitation  follows,  so  that  there 
is  now  sufficient  rain  where  ten  or  twenty  years  ago  it  was  too 
dry.  Travelers  who  ride  swiftly  across  this  region  in  a  day  find 
towns  find  catch  glimpses  of  farming  operations  where  five  years 
ago  they  saw  but  a  barren  waste.  They  conclude  that  a  marked 
climatic  change  has  taken  place,  aud  infer  that  it  can  only  be  due 
to  the  presence  of  population.  They  fancy  that  the  cultivation  of 
tl  '  hygmmetric  result*.     That  this  is 

«  r.  rtaiti  when  att^'iitiun  is  i-iilli'd  to 

tl 

^  any  testi- 
g  of  trees 
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have  any  appreciable,  to  say  nothing;  of  a  considerable,  effect  on 
the  climate.  Even  in  irrigated  countries  only  a  barely  pereeptibl^ 
increase  in  the  rainfall  has  been  discovered.  In  Spai  "  'tv 
and  Italy,  irrigation  is  now  not  only  required  for  faimi    _^  it 

is  more  widely  practiced  than  ever  before;  yet,  if  the  "  rain-bell* 
theory  were  correct,  these  countries  would  long  ago  havo  bod 
sufficient  precipitation  for  successful  agriculture.  Theru  is 
scarcely  any  rainfall  in  the  valley  of  the  Nile  to-day,  after  centu- 
ries of  cultivation  and  of  annual  floods. 

Our  **  plains,"  or  arid  region,  lie  east  of  the  Rf«cky  Mountains, 
and  are  at  least  four  hundred  miles  across.     .^  'i  the  pre- 

cipitation gnuiuaUy  decreases  as  one  proceeds  %v  -.  ...i.  j  from  the 
Missouri  River,  it  is  difficult  to  fix  an  isohyetal  line.  But  the  line 
is  somewhere  between  one  hundred  and  two  hundred  miles  west 
of  the  Missouri,  as  the  flora  clearly  shows.  It  seems  to  have  been 
taken  for  granted  that  the  plains  were  treeless  and  well-iiigh 
graasless  because  of  lack  of  rain.  Whether  the  absence  of  trees 
is  ascri  table  to  the  pulverulence  of  their  soil,  or  the  genules 
lacustrine  deposit  which  covers  them,  or  the  excess  of  moisture^ 
or  the  fires  of  the  Indians,  it  is  clear  that  it  is  not  due  to  nUn- 
lessness,  because  the  dry  hill-tops  in  the  midst  of  the  arid  ref^on 
have  some  trees.  In  other  words,  there  is  no  evidence  whatever 
that  the  precipitation  on  the  plains  to-day  is  any  greater  than  it 
was  fifty  or  one  hundred  years  ago ;  and  there  is  every  reason  to 
believe  that  it  is  less. 

But,  it  is  said,  the  observations  west  of  the  Missouri  show  a 
material  increase  in  the  rainfall.  This  is  not  true.  In  the  ropottb 
of  the  Kansas  State  University  and  the  Kiins;:     -  "  U- 

ural  College  we  learn  that  the  rainfall  for  ti  _  im 

1879  to  1888  is  not  so  great  as  that  of  the  previous  decadei,  KJmb 
authority  on  the  subject  has  recently  taken,  among  other  aeneB, 
the  observations  at  Fort  Leavenworth  from  18.37  to  1883,  and, 
testing  by  the  proper  mathematical  processes  their  variabilitiea 
and  probabilities,  demonstrates  that  there  is  no  inrl'--"  •  what* 
ever  of  permanent  climatic  change.     Yet  Fort   I.'  ith  t» 

one  hundred  and  fifty  miles  east  of  the  eastern  line  of  tho  diy 
region. 

It  must  appear  irrational  to  any  one,  after  a  momont'B  reflec- 
tion, that  the  settlement  of  five  or  .six  thou.'jaMd  i  'T 
usually  twenty-four  by  thirty-six  nulcs  in  dii  !i© 
tillage  of  a  small  pari  of  its  area,  would  80  materially  increase  tte 
rainfall  in  the  brief  period  of  ten  or  yesTB  •^  '  .'  ••  ogri* 
culture  successful  and  profitable  w  'ireitini  "Tteible^ 
Extending  these  limits  to  the  wide  ex^ianae  of  Statee  doos  noi 
mn'-  "^  '!  1  rp  tenable.  Yet  on  such  cond  i ' '  -  -  -  ** -j© 
tht                                         to   our   plains  is  liased.     '1  if 
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ihif  Nebraska  and  Kansas  Boards  of  Agriculture  will  show  that, 
in  tho  territory  lying  west  of  the  ninety-eighth  meridian  in  those 
States,  the  acreage  of  land  actually  under  cultivation,  when  com- 
pare<l  with  the  whole  area  of  that  territory,  is  almost  insignifi- 
cant. The  climate,  as  well  as  the  law,  pays  no  heed  to  small 
things. 

It  would  not  answer  for  the  advocates  of  the  theory  only  to 
claim  that  precipitation  would  be  augmented  somewhere,  and  not 
necessarily  in  the  certain  region  where  is  found  the  increase  of 
farmed  lands ;  for  it  would  then  be  very  reasonable  to  suppose 
that  the  prevailing  southwest  and  west  winds  of  the  plains 
would  drive  from  them  the  moisture  which  the  farmer  there  had 
earned.  Iowa,  Missouri,  and  eastern  Kansas,  instead  of  the  dry 
region,  would  get  the  increased  rainfall. 

Prof.  Frank  H.  Snow,  of  the  Kansas  State  University,  said 
several  years  ago :  "  But  the  fact  that  thousands  of  new-comers, 
from  ignorance  of  the  climate,  have  attempted  to  introduce  ordi- 
nary agricultural  operations  upon  the  so-called  plains,  and  hav© 
disastrously  failed  in  the  attempt,  has  placed  an  undeserved 
stigma  ujKin  the  good  name  of  Kansas  in  many  farnlistant  com- 
munities, and  has  undoubtedly  somewhat  retarde<l  immigration 
during  the  past  few  years.  It  is  time  for  the  general  recognition 
of  the  fact  that,  except  in  the  exceedingly  limited  area  where  irri- 
gation is  possible,  the  western  third  of  Kansas  is  beyond  the  limit 
of  successful  agriculture."  The  severe  seasons  of  drought  which 
have  occurred  since  the  above  conservative  statement  was  written 
show  the  whole  truth  of  the  matter  to  be  that  the  westward  ad- 
vancing line  of  settlement  is  by  no  means  an  isohyetal  one,  but 
that  it  is  merely  a  line  representing  in  a  way  the  overflow  of  the 
pulation  of  our  Eastern  States.  It  needs  but  a  slight  acquaint- 
ance among  the  old  settlers  in  central  Kansas  to  know  that  they 
fear  nowadays  excessively  dry  weather  as  much  as  they  did 
twenty-five  years  ago.  The  people  who  live  farther  west  are 
losing  faith  in  the  idea  of  an  increased  rainfall,  as  is  e\'idenoed  by 
the  fact  that  over  two  hundred  linear  miles  of  main  canals  have 
lately  been  constructed  for  irrigation  purposes  nearly  as  far  east  | 
as  Kinsley,  in  the  Arkansas  Valley  of  western  Kiinsas.  In  the 
Platte  Valley, in  Nebraska,  large  irrigating  systems  are  at  present 
being  projected. 

He  who  would  provide  the  plains  with  an  ample  precipita- 
tion must  remove  the  Rocky  Mountains.  Is  it  reasonable  to  sup- 
pose that  three  or  four  telegraph  liiu^s,  small  bunches  of  stripling 
trees  here  an<i  there,  and  the  turning  over  of  a  few  thousand 
acres  of  sod,  can  be  of  any  avail  in  changing  a  gi'eat  dry  territory 
into  a  garden  ?  Can  man  so  easily  control  Natui'e  and  her  laws  ? 
Ccrtoiidy  not.    Climates  are  immutable  so  far  as  the  puny  efforts 
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of  humanity  are  concerned.  And  it  is  a  gVK^^  fallacy,  for  ou  ttt« 
strength  of  it  hundreds  of  families  are  induc«}d  each  yeor  to 
locate  on  the  plains  with  the  exp)eotittion  of  farming  succnNt' 
fully.  Failure  follows,  of  course,  and  their  only  hope  its  lo  jwll 
out  to  trustful  new-comers,  and  move  where  the  uatutHl  condi* 
lions  are  favorahle  to  agriculture  and  the  prosperity  of  farm- 
homes. 


LONG  FASTLNGS  AND  STARVATION. 

Bt  M.  CHAfiUa  BICIIET. 
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HAT  takes  place  in  an  animal  deprived  of  food  may  \m 
explained  by  recurrence  to  the  comparison  between  the 
animal  and  the  machine,  which,  though  very  old  and  eomrooD* 
place,  is  still  exact  and  almost  inevitable.  In  tiie  machiDO.  the 
burning  of  carbon  gives  rise  to  heat  and  force ;  anin  >  n- 

ing  carbon,  develop  heat  and  force.    The  same  is  tnn        ,  .  ujt 

they  likewise  disengage  heat  and  force;  only  the 'plant  dii>ungagai 
very  little,  and  the  animal  much  of  them.  Wliile  the  plant  is 
stationary,  fixed  to  the  ground,  the  animal  is  forced  to  move  to 
find  food.  We  might,  indeed,  say  that  all  its  wonderfttlly  con* 
plicated  organism  is  in  substance  only  an  apparatus  at"  ■  '  '  to 
the  stomach.    The  lower  animals  are  hardly  anything  t^  .a 

stomach  adapted  to  motion ;  and  the  animal  is  im|)roved  iu<  it« 
means  of  seeking  food  everywhere  and  at  a  distance  are  perfectedt 
The  animal  goes  out  in  search  of  food  because  it  feele  a  want- 
hunger.  Nature,  in  fact,  distrusts  the  intelligence  of  her  chil- 
dren, and  for  that  reason  has  given  to  all  living  beings  instincts 
and  wants ;  and  has  armed  them  all,  without  exception,  with  the 
sensation  of  hunger,  to  provoke  thom  to  seek  nourishment.  With* 
out  this  irresistible  feeling  no  being  could  live. 

The  sonsation  of  hunger  is  a  painful  feeling  of  tuieasiuess  and 
weakness.    It  is  a  general  feeling,  but  is  locali.    '  lUyiii 

the  stomach.    Many  ancient  authors  regarded  !M»nsa- 

tion.  Some  said  that  the  gastric  fluid  became  ujore  acid  mul 
pro«luced  a  burning  feeling  in  the  stomach;  (>♦'  ■ --  '' •  *  -  -n- 
traction  of  the  stomach  took  place.    But,  althf  <■ 

of  hunger  is  rolate<l  to  the  stomach,  it  is  really  gt*nt<ral.     While  tt 
ia  sometimes  alleviated  by  swallowing  earth  •■' ■'   -»■■..-    '■<-!• 
inert  substances  may  deceive  it,  but  do  not  a 
morifiver,  been  f ^ 
hunger  is  not  abol  i 
8itiv<»  nerve  of  the  stomach 


STARVATION. 


any  condition  of  the  mucus  of  the  pharynx.  It  is  caused  by  the 
exhaustion  of  the  watery  elements  of  the  blood.  It  is  therefore 
removable  by  injections  of  water,  and  by  bathing,  when  water  is 
absorbed  by  the  pores. 

If  hunger  is  not  satisfied,  it  disappears  after  a  certain  length 
of  time.  The  most  intense  suffering  is  endured  during  the  first 
twenty-four  hours,  after  which  the  pain  diminishes.  The  char- 
acteristic phenomenon  exhibited  by  an  animal  subjected  to  star- 
vation is  the  c<nistant  diminution  of  weight.  I  have  made  many 
oxpeiiments  on  this  loss,  comparing  animals  of  various  sizes,  and 
have  determined  that  the  function  of  dehydration — or  reduo 
tion  of  weight — is  in  direct  relation  with  the  size  of  the  animal ; 
and  I  believe  that  I  can  deduce  a  great  rule  of  comparative 
physiology  that  the  activity  and  intensity  of  all  the  fxinctioris  are 
detennined  by  size.  Carnivorous  animals  appear  to  bear  fasting 
better  than  herbivorous  kinds.  The  latter  eat  nearly  all  the  time, 
and  are  ill  when  they  have  to  stop ;  but  carnivorous  animals,  in 
the  wild  state,  are  often  forced  to  endure  abstentions  of  consider- 
able length  ;  and  a  fast  of  several  days  is  almost  a  physiological 
condition  with  them. 

When  we  examine  the  phases  of  the  loss  of  weight  of  a  starv- 
ing animal,  we  find  that  it  loses  much  during  the  first  days.  Then 
a  moderate  drain  sets  in.  Again,  in  the  last  days  considerable  loss 
takes  place,  and  this  is  the  forerunner  of  death. 

Cold-blooded  animals  can  support  inanition  during  a  prodi- 
iously  long  time.  M.  Vaillant  has  told  me  of  a  python  weighing 
Bveuty  kilogrammes  that  lived  twenty-three  months  without 
eating:  M.  Colin,  of  a  rattlesnake  that  lived  twenty-nine  months. 
Redi  mentions  a  tortoise  that  lived  eighteen  months,  and  a  frog 
sixteen  months,  without  food.  When  we  have  frogs  in  our 
juariums  waiting  to  be  exjx?rimented  upon,  we  never  feed  them 
tad  they  never  starve.  Dogs  can  endure  abstinence,  on  the  aver- 
age, of  thirty  days ;  cold-blooded  animals,  twice  as  long.  They 
are  ca])able  of  this,  because  their  tissues  are  consumed  more 
slowly,  and  do  not  require  so  frequent  renewing.  With  both 
classes  the  fatal  limit  is  reached  when  the  loss  of  weight  amounts 

forty  per  cent.  This  point  is  reached  by  the  warm-blooded 
jimal  ton  times  as  quickly  as  by  the  cold-blocnlod  one,  because 
its  nervous  system  is  ten  times  as  active.  The  relation  of  the 
nervous  system  to  the  intensity  of  the  chemical  exchanges  of 
vital  action  is  shown  by  the  existence  of  hiberaating  animals,  or 
V  !s  which  i.)eriodically  become  cold-bloodc<l. 

1'  '•  Jipproach  of  the  cold  sea.son,  their  breath- 

imo  slow,  their  motions  weaker,  their 
'■  ''"ur  winter  sleep,  and  their  tempera- 


i> 
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Tlio  nervous  system  is  the  grfiat  inciter  of  natrition:  when 
it  \&  vigorous  or  excited,  the  digestdou  is  active,  tlie  brmtliing 
rapid,  and  the  t«;ni]jf  rature  high ;  and  the  loss  of  weight  and  the 
pfiBsible  duration  of  abstinence  follow  the  same  rule, 

Man  ia  subject  to  the  same  conditions  in  esse  of  fasting  or 
starvation  as  warm-blooded  animals ;  and  the  influences  of  siae, 
age,  and  nervous  constitution  are  similar  upon  him.  This  ifi 
illustrated,  in  respect  to  age,  in  the  legend  of  the  family  of 
Ugolin,  in  which  the  youngest  child  died  first,  at  eight  years  of 
age,  and  the  other  children  followed,  while  the  father  did  not  di« 
till  three  or  four  days  after  the  death  of  the  last  of  them.  80, 
in  the  wreck  of  the  Medusa,  the  children  died  first  on  the  rafl, 
the  old  men  next,  and  the  adults  last.  We  nnght  have  supposed 
that  the  old  men  would  have  resisted  better ;  but  w"i  •  may, 

perhaps,  bear  moderate  fasting  with   less    incon% . -_    than 

more  active  persons,  they  are  less  able  to  endure  starvation. 
New-bom  infants  are  less  capable  of  resistance  than  adultx; 
but  the  young  of  animals — puppies  and  kittens — are  more  hardy 
than  we  would  be  ready  to  suppose.  Experiments  on  new-born 
children  have  shown  that  they  c^n  offer  considerable  resistance 
to  external  influences,  provided  they  are  well  fed.  Their  mor- 
tality is  principally  due  to  a  deficiency  of  alimentation  called 
athi'epsy,  infants  dying  of  which  present  the  same  ]<■■•'•■  ■■■■^  as 
starved  animals.     Their  fat  is  exhausted,  while  the  <i 

their  nervous  system  is  not  reduced.  Another  featurt*  u{  the 
Htarvation  of  infants  is  a  relative  increase  in  the  globules  of  tbtf 
blood  by  dehydration ;  not  that  the  number  of  globules  is  greater, 
but  the  proportion  of  them  to  the  whole  volxime,  a  considorald* 
portion  of  tlio  water  having  disappeared. 

The  duration  of  the  possible  fast  is  considerably  influenced  by 
fever.    That  is  supposed  to  determine  the  pro!  '  up 

which  stimulate  the  nervous  system  and  intei.  <if 

denutrition;  so  that  under  its  influence,  as  has  been  observed  IB 
experiments  on  animals  and  in  man,  the  weight  diminishes  moro 
rapidly  than  under  starvation  alone. 

The  influence  of  drinking  is  also  noticeable.  Of  two  dogs  ob- 
served by  M.  Laborde,  one  died  in  twenty  days ;  the  oth«!r,  which 
could  drink  at  will,  was  still  living  at  the  end  of  thirty-w>ven 
dnyit.    There  are  also  examples  on  the  other  side,    K  '  ijr 

Went  jsixty -one  days  without  driu king  or  eating.  Starv...^  .  (<?» 
tiBually  drink  but  little,  as  if  warned  by  instinct  not  to  drink 
m"  tlii-y  havR  to.     Vr     1      '     '  '  .,f 

til-  and  acceleratep  u. 

Hence,  by  drinking,  we  excrete  more  chloridi- 

phates,  xirea,  etc..  so  that,  .n''^ ^    '  ' 

of  water  do  not  live  as  k'l 
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some  difference  between  those  which  can  drink  a  little  and  those 
which  drink  a  groat  deal.    The  last  die  sooner. 

There  is  always  less  suffering  when  it  is  possible  to  drink  ;  for 
it  is  a  chai-acteristic  of  privation  that  thirst  torments  more  than 
hunger,  and  those  who  have  told  of  what  they  have  suffered  on 
ch  (xjcasions  have  usually  emphasized  this  fact.  But  I  do  not 
lieve  that  tho  hour  of  death  is  much  delayed  by  the  ingestion 
of  drinks. 

In  considering  cases  of  fasts  endured  by  men,  we  have  to  dis- 
tinguish between  the  experimental  fad,  carefully  arranged  for 
and  limited  to  a  certain  number  of  days ;  the  fast  which  I  call 
charlaianish  ;  and  the  compulsory  fast,  which  is  inflicteti  upon 
persons  who  have  been  surprised  by  accidents,  such  as  ship- 
wrecks or  land-slides,  or  who  have  been  left  in  the  wastes  of 
the  desert. 

Experimental  Fasts.— Mr.  Ranke,  a  German  physiologist, 
felt  no  great  inconvenience  for  forty-eight  hours,  and  his  worst 
sufferings  were  in  the  earlier  stage.  His  symptoms  were  great 
muscular  weakness,  impossibility  of  sustaining  prolonged  move- 
mentfi,  fibrillary  shiverings,  and  headache.  The  most  striking 
phenomena  were  insomnia  with  nightmare  and  throbbing  in  the 
head.  Beginning  nineteen  hours  after  he  had  taken  his  last  food, 
he  determined  by  experiment  what  was  his  daily  diminution  of 
weight,  and  the  rate  of  consumption  of  carbon  and  nitrogen  per 
kilogramme  and  per  hour.  He  found  that  the  consumption  of 
carbon  was  twenty  times  that  of  nitrogen ;  that  he  lost  in  weight 
about  ra  gramme  per  kilogramme  per  hour;  and  that  he  pro- 
duced fourteen  litres  of  carbonic  acid  per  kilogramme  per  liour. 
The  last  number  is  important.  In  the  normal  condition  we  pro- 
duce eighteen  litres  of  carbonic  acid  per  kilogramme  and  per 
hour.  As  Mr.  Ranke's  case  was  not  one  of  illness  or  any  kind 
of  weakness,  the  question  arises  as  to  the  purpose  served  by  these 
four  litres  of  surplus  carbonic  acid.  The  most  obvious  answer  is 
that  they  are  a  luxury.  In  some  experiments  which  I  made,  the 
rate  of  production  by  my  subject,  while  fourteen  litres  during  the 
faat,  rose  by  one  third  after  he  had  eaten  a  hearty  meal,  and  hia 
respiration  increased  in  a  like  proportion. 

In  the  cases  of  the  celebrated  fasters  Tanner,  Succi,  and  Mer- 
latti,  while  it  may  he  hard  to  prove  that  there  was  no  fraud,  the 
prwautions  taken  against  it  seem  to  have  been  ample  to  make  it 
extremely  improbable.  They,  moreover,  all  endured  their  fasts 
untler  special  conditions.  Merlatti  ate  a  fat  goose,  bones  and  all, 
before  begiiming;  Succi  took  a  drink  to  which  he  attached  great 
importance.    The  diminution  of  weight  was  less  considerable  than 

iit.ioned,  btit  in  Merlatti's  case  the  whole. 
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and  there  was  great  danger  of  a  fatal  result  from  the  enfeeble 
ment  of  the  nervous  system.  The  faster  persisted  in  going  oa  io 
the  end,  after  being  advised  to  discontinue  the  exi  iid 

vomited  immediately  after  taking  the  first  food.  >«i, 

he  presided  at  a  banquet  given  in  his  honor,  and  fully  recovered 
in  two  months.  Cetti,  whom  M.  Senator  put  on  an  experimental 
fast  of  ten  days,  and  who  drank  all  the  water  he  wanted,  lost 
more  weight  during  the  first  than  during  the  second  five  day& 

In  view  of  other  facts  showing  loss  capacity  to  endure  lon^ 
fasts,  we  have  to  conclude  that  such  persons  as  Tanner,  Succi,  and 
Merlatti  performed  their  experiments  under  exceptionally  favor- 
able conditions.  They  had  no  severe  weather  to  face,  no  coDcem 
about  their  fate,  and  knew  that  they  had  only  to  make  a  sign  to 
have  a  savory  repast  brought  to  them.  Quite  different  i  '  '  •  u- 
ation  of  persons  who  have  been  buried,  for  example,  ui  Hi- 

slides.  Cut  off  from  the  rest  of  the  world,  they  know  that  no  belp 
can  come  to  them  for  the  moment,  but  that  to  reach  them  tunnels 
must  be  bored  and  large  masses  of  earth  and  stones  removed. 
Long  privations  of  food  have  often  to  be  suffered  under  sucli  con- 
ditions. Berard  mentions  men  who  were  confined  for  fourt<>un 
days  in  a  damp  cellar.  Licetus  was  shut  up  for  seven  days.  The 
miners  of  Bois  Mou.sil  were  confined  for  eight  days  after  a  land- 
slide, without  suffering  greatly. 

Other  examples  are  afforded  by  shipwrecked  persons, 
is  an  interesting  story  of  a  party  wandering  on  the  ice-i" 
were  exposed  to  a  terrible  cold  for  seventeen  tiayi*,  in  i 
out  other  nourishment  than  water  thawed  from  seo-ico. 
found,  their  skin  was  sticking  to  their  bones,  their  eyes  \'. 
deep  in  their  orbits,  and  they  had  fetid  breaths  and  «u 
plexions,  their  skin  was  covered  with  a  sooty  scarf,  and  their 
tongues  wete  black.  This  sooty  aspect  of  the  skin  is  a  coininon 
symptom  in  great  famines,  such  as  occur  in  India  and  China. 

We   have  many  in.stances   of  individual   fasts.     An  Ilaliaa 
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seventy-seven  years  old,  mentioned  by  MM.  Monin  and  '^'^ 

lived  without  food  to  the  thirty-seventh  day,  only  dfi! 

cnsionally  a  little  brandy  and  water  ;  then  went  to  eat 

without  feeling  any  inconvenience.     A  man  named  Gr.  :  .   ,  .  :u- 

demnod  to  execution,  starved  himself  to  death  in  sixty-three  day^ 

Antonio  Viterbi,  in  1821,  allowed    himself  to  .'         *    '  in 

order  to  escape  the  penalty  of  death.     Ht*  had  .h  fj 

drink ;  but  at  one  time,  taJcing  water  in  his  mouth  to  rv 

self,  he  could  not  restrain  hii;      '"' 

vertigo  and  nigbtniaro,  but  sii 

on  the  seventeoiit.h  day.    This  period, 
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Hasselt  whfj  was  found  alive  after  liaviug  been  shut  up  for  forty 
days  without  food. 

Succi  and  Merlatti  were  perhaps  insane  or  melancholy.  Per- 
sons who  are  taken  in  good  health  resist  less  effectively  than  ma- 
niacs. M.  Lepine  cites  the  case  of  a  girl  who  had  constriction  of 
the  oesophagus,  who  dieil  after  having  lived  sixteen  days  without 
foml  or  drink.  There  is  also  the  extremely  interesting  case  of  a 
German  merchant  who,  having  been  unfortunate,  went  into  the 
woods  to  starve  himself  to  death,  and  died  after  eighteen  days. 
He  was  still  breathing  when  discovered.  He  had  noted  down  his 
impressions  daily.  After  five  days  he  wrote:  "  If  I  only  had  fire, 
a  little  tire  1  How  long  the  nights  are — how  cold  they  are ! "  On 
that  day  he  drank.  Three  days  afterward,  cold  water  which  he 
tried  to  drink  made  him  vomit  A  week  after  that  he  tried 
to  go  to  the  water,  but  his  strength  failed  him  and  he  stuck  to 
his  resting-place.  During  these  eighteen  days  of  suiEering  he 
therefore  drank  only  once.  These  periods  of  nineteen,  seven- 
teen, and  sixteen  days,  in  persons  not  out  of  their  minds,  justify 
the  estimate  of  twenty  days  as  the  length  of  the  fast  which  will 
bring  death  to  healthy  persons  under  no  nervous  waste.  But  the 
time  admits  of  a  considerable  extension  among  insane  persons  and 
those  who  have  made  preparations  for  their  fast.  Succi,  who 
Xasted  thirty  days,  had  been  twice  in  an  insane  asylum.    Cardan 

ates  the  case  of  a  Scotchman  who  lived  thirty  days  in  a  prison 
without  eating.  Dovilliers,  in  the  "  Journal  de  M(?decine,"  men- 
tions an  insane  person  who  died  after  seventy-five  days  of  partial 
fasting,  in  which  he  took  only  a  few  glasses  of  liquid — a  little 
wine  and  bouillon.  The  amount  of  weight  lost  at  death  can  not 
be  closely  determined,  but  may  be  estimated  at  about  thirty  per 
cent. 

These  conditions  relate  to  sound  or  nearly  sound  persons. 
Respecting  the  stories  told  of  dis<.'Hse<i  persons,  we  have  to  steer 
between  a  Scylla  and  a  Charybdis  of  excessive  credulity  and  ex- 
cessive incredulity.  A  Prof.  Licetus,  of  Padua,  near  the  beginning 
of  the  seventeenth  century,  wrote  a  rather  stupid  folio  in  Latin, 
"  On  those  who  can  live  a  Long  Time  without  Food."  It  contains 
various  chapters,  on  "those  who  live  eight  days";  "those  who 
live  a  month  " ; "  those  who  lived  three  months  " ;  "  those  who  lived 
from  one  year  to  eiglit  years  " ;  "  those  who  lived  more  than  twelve 
years  ";  and  ends  with  the  story  of  the  seven  sleepers  of  Epheims, 
who  wont  to  sleep  in  the  reign  of  the  Emperor  Decius  and  woke 
i"  '  '•  *  T'  losius.  We  can  more  than  doubt  some  of  the 
at'  ■  !■  ;  but  there  are  facts  as  remarkable  as  some  of 

long  foata  by  diseased  infants  and  girls,  which 
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wumen»  or  ohildren,  hare  usually  been  observed  in  hystericd 
persons — for  it  is  now  known  that  hysteria  exists  in  men  and 
children  as  well   as  in  women.    Taking  up  m'  '     hb 

numerous    stories  related  by  the  old  author.-,  -ajt 

traces  of  hysteria  in  them.  Here,  for  example,  is  "  the  memorft- 
hle  and  prodigious  history  of  a  girl  who  for  many 
ate  nor  slept  nor  voided,  and  yet  lived  by  God's  u<. 
and  virtue"  (Frankfort,  1587).  She  was  Catherine  Binder,  of 
Heidelberg,  who  at  twenty-seven  years  of  age  all  at  once  lost  the 
taste  for  warm  foo<l  (a  hysterical  fancy),  and  ate  nothing  warm 
for  five  years,  when  she  was  treated  by  a  quack,  and  also  lost  the 
taste  for  cold  food.  She  neither  ate  nor  drank  for  seven  years. 
While  we  may  entertain  some  question  respecting  the  aix-uracy  of 
this  aflfirmatioii,  there  is  no  doubt  that  the  girl  wa*t  ^ly 

affected.  She  had  been  deprived  of  hearing  and  speech  _  _  _„r«! 
years ;  she  had  spasms  when  she  tried  to  eat,  so  that  she  could  not 
swallow;  and,  during  two  weeks  that  she  was  watcli  -  *  '  licr 
ate^  nor  drank.    Another  girl  (158C),  religiously  a  i.er 

hysteria,  was  taken  with  an  aversion  to  everything  eatable,  and  a 
difficulty  in  swallowing,  and  lived  for  four  years  on  nothing  bnt 
water  and,  at  long  intervals,  a  little  brea<l  dipinjd  in  water.  Apot* 
Ionia  Schrierer,  of  Berne  (1G04),  lay  physicjilly  insensible  but  wide 
awake  day  and  night.  She  was  kept  apart-  from  her  mother  and 
constantly  watched  by  the  oflBcers  for  two  weeks,  during  whiiJi 
she  ttMjk  no  focjd.  In  the  same  book  with  this  story  is  that  iif  a 
girl  of  Spires,  watched  for  twelve  days,  who  was  assumetl  to  Imve 
lived  for  three  years  upon  nothing  but  a  few  drops  of  wntor  or 
wine,  which  she  took  in  her  lips.    She  was  twelve  nd 

slept  most  of  the  time.    A  girl  of  Cologne,  who  Ii\  _   ors 

without  food,  fainted  whenever  they  tried  to  put  anything  into  btf 
moxith.  Passing  over  several  other  cases  rcl;  *  '  '  .  those  old 
authors,  which  vary  but  little  in  their  general  >;,  we  come 

to  a  number  of  cases  recorded  in  medical  publicatiuns  of  the 
eighteenth  century,  in  all  or  nearly  all  of  which  the  long  fast  i* 
accompanied  by  some  kind  of  disorder  of  the  body  or  mind.  lo 
many  of  these  instances,  as  in  some  of  those  desrrib«xl  alHiv«, 
the  fjist  was  not  absolute,  but  was  occasionally  relievo*!  by  Uw 
introduction  of  a  few  drops  of  milk  or  broth.  Such  a  fa»t  can  ba 
continued  indefiuitely — as  in  th«>  ease  of  a  woman  described  by 
Vandermonde  in  17G0,  who  lived  thus  for  twenty-six  vnara. 

Tlie  present  century  fumisheB  numerous  fairly  well  aatheuti- 
cated 
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on  the  8th  of  September,  1825,  \ntli  an  absolute  repulsion  against 
food,  and  tUus  continued  till  the  day  of  her  death,  af  ti-r  a  lethargic 
I  Bleep  of  three  months,  on  the  I'Jth  of  March,  1838.  The  autopsy 
k^isclosed  a  contraction  of  the  sigmoid  flexure  of  the  colon.  Cue 
^Bl  the  most  extraordinary  cases  on  record  is  that  of  the  Dutch 
hysteric  Angelina  de  Vlies,  forty-ono  years  old,  "Nvho  continued 
without  food  from  the  10th  of  March,  1822,  to  1826.  She  wsis  sub- 
ject to  cramps  and  tremors,  and  was  veiy  weak,  and  not  able  to 
rise  without  help.  Bouruevillo  and  D'OIier  tell  of  an  idiotic  child 
who  at  two  years  of  age  lived  three  weeks,  and  at  seven  years 
twenty -eight  days,  on  nothing  but  water  and  broth.  In  many 
similar  cases,  the  patients  have  eaten  occasionally,  but  only  the 
minimum  quantity  indispensable  for  the  maintenance  of  life. 
Thus,  a  woman  cited  by  Lasdgue  only  ate  during  a  year  what  an 
ordinary  person  would  reqxiire  for  two  days. 

One  of  the  characteristics  of  cases  of  this  kind  is  the  extraor- 
dinary perversion  of  appetite.  An  insatiable  craving  prevails  in 
some  of  the  patients,  a  loatliing  in  others.  Perversions  of  the 
sexual  passion  have  also  been  remarked.  With  these  fantastic 
tastes  is  associated  an  exceptionally  strong  and  enduring  power  of 
resistance. 

There  was  for  a  long  time  at  the  Salp^trifere  a  woman  named 
■■Btchverry,  who  had  hemiplegia  on  one  side  and  contracture  on  the 
^^fcher.  Her  hysteria  should  apparently  have  provoked  a  general 
^Henntrition,  but  it  did  not.  She  would  not  eat,  and  had  to  be  fed 
^Artificially.  Her  excretions  were  marked  by  an  extreme  deficiency 
^H(  urea.  There  was  no  deception  in  hor  case,  for  she  was  under 
r    constant  watch. 

I  have  observe<I  in  a  very  precise  experiment  the  diminution 
in  the  phenomena  of  nutrition  in  hysterics.    M.  Hannot  and  my- 
ilf,  studying  two  hystero-epileptic  cases  at  the  Salpetri&ro,  found 
at  the  i>atient  in  a  condition  of  lethargy  received  only  four  litres 
air  into  her  lungs  in  sixteen  minutes,  and  made  only  eight  in- 
spirations in  thirty-six  minutes.    This  marvelous  slackening  of 
i-espiratory  phenomena  constitutes  a  real  hibernation  in  man, 
ultiug  from  the  absence  of  stimulation  of  the  nervous  system. 
01  "oua  have  been  made  of  a  disease  of  somnolence. 

C'ii  IS  recently  published  an  account  of  a  case,  and  MM. 

melaigne  and  GtHineau  have  published  another.    An  irresistible 
rpor  ti'  !nn  of  the  patients,  who  fall  into  a  sleep  in 

ich  all  I  tena  of  nutrition  are  slackened, but  the  sleep- 

wake  occasionally  and  take  foo<l  or  perform  physical  gffices. 
Th    *'  i^Tv,  Qf  India,  who  allow  themselves  to  be  buried  alive, 
bel'M  flame  category.    They  submit  to  extraordinary  mor- 

rom  meats,  and  use  curious  arts 
; -i — ug  hypnotized  themselves,  tk<y5 
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reet  almost  without  breathing.    While  much  of  this  may  be 
posture,  there  are,  according  to  Rousselet  and  JacoUiot,  eome  well* 
authenticated  cases  of  the   kind.     English  :  "wero  eet 

around  one  fakir  who  was  buried  alive.    When  v......:.. red  ho  was 

apparently  dead,  but  was  aroused  and  lived.  I  do  not  consider  h 
necessary  to  question  tho  correctness  of  the  cases  of  lethargy  ikoil 
ap;>arent  death  recorded  in  the  bix>ks,  A  considerable  depraasion 
of  the  nervous  system  accompanies  all  such  phenomena,  and  the 
activity  of  the  heart  and  the  rhythm  of  respiration  disappear  at  a 
certain  stage  of  the  disease. 

There  have  not  been  many  experiments  on  this  subject  made 
upon  men.  We  have  one,  however,  from  M.  Debove,  on  the  influ- 
ence of  suggestion  upon  hysterics.  On  his  indication  to  two 
patients  that  they  should  not  eat  or  drink,  they  comfortably  rop- 
ported  a  fast  of  fifteen  days,  with  only  slightly  prop>ortiouate  de- 
crease of  weight,  and  they  had  had  hardly  any  feeling  of  hunger 
at  the  end  of  the  period.  For  comparison,  M.  Debove  tried  to  i 
pose  a  fast  on  a  vigorous  man,  but  was  obliged  to  rospend  it 
five  days.  This  subject  lost  at  the  rate  of  0'8  gramme  per  kil<^ 
gramme  per  hour,  against  0*13  gramme  in  the  hysterical  patiimts. 
He  was  not  susceptible  to  suggestion. 

We  draw  from  these  facts  that  the  functional  exchanges  are 
retarded  in  cases  of  hysteria.  We  do  not  yet  know  the  exact  inflo- 
ence  of  the  nervous  system.  There  is  certainly  a  dimination  of 
chemical  activity  in  the  tissues  which  produce  boat  and  in  the 

glands  that  furnish  the  secretions.    This  is  not  saying  t '    *.at 

it  is  something. — Translated  for  the  Popular  Science  Mo,, 
the  Revue  Scientifique. 
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METEOROLOGY  owes  to  Mr.  Glaisher  the  rosulta  of  many 
year:^  of  patient  labor  at  tlie  ins<  -  and  obMrvatoriM 

with  which  ho  has  been  connected  ;  a  Sfi  \  aluable  rBseardm 

undertaken  at  the  instance  of  the  British  Association  ;  and  then 
daring  and  brilliant  observations  in  a  balloon  at  xerj  gnti 
heights  in  tho  atmosphere  with  which  his  name  ia  Tnt>?t 
spicuously  associated.  Yet,  as  has  been  observed  by 
biographers,  "  his  numerous  contributions  to  Sf"!  "■••"■ 
lar  literature,  often  publi8he<l  in  a  most  aii' 
which  is  very  characteristic  of  the  man . 
so  wide  a  reputation  iu  the  l<iarn.vl 
served." 

Jambs  Glauber  was  bom,  accordiuL 
in  London  inlSOO.    In  1B?9. aa  asai^t^^^ 
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lation  of  the  ordnance  survey  in  Ireland,  he  was  charged 
with  the  meteorological  observations  on  the  Bencorr  and  Keeper 
Mountains.  These  observations  were  published  in  1836.  From 
1833  to  1836  he  was  assistant  at  the  Madingly  Observatory,  near 
Cambridge ;  was  appointed  in  the  latter  year  asgistAnt  in  the 
astronomical  department  of  the  Greenwich  Observatory ;  and  was 
made  in  1840  Superintendent  of  the  Magnetical  and  Meteorologi- 
cal Departments  of  the  same  institution,  where  he  remained  till 
he  retired  from  the  public  service  at  the  end  of  1874.  In  1865, 
upon  the  death  of  Admiral  Fitzroy,  he  was  appointed  to  the  con- 
trol of  the  meteorological  department  of  the  Board  of  Trade. 
From  1841  till  very  recently  he  has  contributed  to  the  registrar- 
general's  reports  the  quarterly  and  annual  meteorological  re- 
ports embodying  the  results  of  the  reductions  and  discussions  of 
the  observations  of  about  sixty  voluntary  observers  scattered  over 
EnglancL 

Among  Mr.  Glaisher's  earlier  contributions  to  the  literature  of 
meteorology  were  the  "  Hygromutrical  Tables,"  first  published 
in  1845,  which  has  passed  through  six  editions,  and  is  regarded  as 
a  fundamental  work  in  connection  with  the  science ;  "  A  Memoir 
on  the  Radiation  of  Heat  from  Various  Substances,"  1848;  certain 
papers  on  the  forms  of  snow-crystals,  1855 ;  a  report  on  the  "  Me- 
teorology of  London  during  the  Cholera  Epidemic  of  1853-'54," 
published  by  the  Board  of  Health  in  1855  •  and  a  report  on  the 
"  Meteorology  of  India  in  Relation  to  the  Health  of  the  Troops," 
!>«;;{,  which  formed  an  appendix  to  the  report  of  a  Royal  Com- 
iiiiijsion  on  the  Army  in  India.  In  1857  he  conducted  the  experi- 
ments and  wrote  the  report  of  the  Royal  Commission  on  the 
Wanning  and  Ventilation  of  Dwellings.  He  was  the  founder 
of  the  Royal  Meteorological  Society,  of  which  he  was  the  secre- 
tary for  nearly  twenty  years,  and  the  president  in  1867-'68.  He 
is  a  past  President  of  the  Royal  Microscopical  Society. 

As  a  member  of  the  British  Association  he  has  been  active  in 
the  meteorological  researches  undertaken  under  the  direction  of 
that  body ;  and  we  find  his  name  attached  year  after  year  to  the 
reports  on  *'  Luminous  Meteors,"  "  Rainfall,"  "  Rate  of  Increase  of 
Jnderground  Temperature  downward,"  "Circulation  of  Under- 
round  Waters  as  related  to  the  Water-Supply  of  certain  Towns 
and  Districts,"  and  "  Mathematical  Tables."  The  reports  on  "  Lu- 
ilnous  Meteors  "  were  partioxilarly  minute  and  exhaustive.  They 
4m  to  have  been  intended  to  include  as  full  and  accurate 
jcounts  as  it  was  poRsible  to  get  of  every  meteor  that  fell  any- 
''  ''n  earth  witJiin  the  view  of  a  man  intelligent  enough 
'  •  and  thoy  ^'m>>ody  frequent  suggestions  as  to  the 

't  take.    Thus,  the  report  of 
)>etween  some  meteor-show- 
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era  and  certain  comets,  and  spoke  of  the  coLncidenceB  aa  bel 
numerous  enough  and  sufficiently  exact  to  render  desirable  thf 
further  cultivation  of  cometary  astronomy  by  star-shower  obeer- 
vations.  The  report  of  1875  pointed  out  that  the  work  of  properly 
treating  meteor  observations  had  become  so  great  as  to  be  beyond 
the  power  of  the  Association  to  ^apple  with  it,  and  commended 
the  arrangements  which  M.  Leverrior  was  making  for  that  study. 
In  1878  the  committee,  finding  it  probable  that  the  highest  attain* 
able  accuracy  in  mapping  the  observed  directions  of  the  apparent 
paths  of  shooting-stars  was  the  real  key  to  the  solution  uf  iLe 
problem  presented  by  their  nightly  flights,  and  that  the  qui«tion 
of  the  possible  connection  of  fire-balls  and  aerolites,  or  large 
Btony  masses,  with  such  showers — and  accordingly,  it  might  be, 
in  certain  cases,  with  comets — dejiended  for  its  solution  on  ac- 
curate observations  of  these  meteors,  recommended  the  study  as 
an  attractive  one,  and  gave  a  series  of  directions  for  foUowiDg 
it  up, 

A  committee  was  appointed  at  the  Aberdeen  meeting  of  tlN 
British  Assixnation  in  1859  to  make  observations,  by  means  of  A 
balloon,  in  the  higher  regions  of  the  atmosphere.  Nothing  was 
done  for  two  years,  for  want  of  a  balloon  and  an  ob8er>'er.  Tha 
committee  was  reappointed  at  the  Manchester  meeting  in  I8G1 ;  A 
balloon  was  contracted  for  with  Mr.  Coxwell,  an  ex  1  it, 

ami  Mr.  Qlaisher,  the  most  active  member  of  the  ci  -1- 

nnteered  to  go  up  with  him  and  make  the  observations.  Twenty^ 
eight  ascents  were  made  from  Wolverhampton,  the  Crystal  Pal- 
ace, and  other  places  not  far  from  London,  between  the  17th  of 
July,  1862,  and  the  2Ctli  of  May,  1806,  of  which  seven  were  made 
into  extraordinarily  high  regions,  from  22,884  feet  to  37,000  Xttk, 
or  seven  miles.  In  all  these  ascents,  Mr,  Glaisher  remarks,  in  the 
introduction  to  "Travels  in  the  Air,"  "  I  used  the  balloon  as  I 
found  it.  The  desire  which  influenced  me  was  to  ascend  to  tlif> 
higher  regions  and  travel  by  its  moans  in  furtherance  of  a  1 
knowledge  of  atmospheric  phenomena;  neither  its  management 
nor  its  improvement  formed  a  part  of  my  plan." 

The  first  ascent  waa  marked  by  meeting  a  warm  cnrronl  at  % 

great  elevation.    Clouds  were  entered  at  4,000  feul.  v  ■"  '  * c^ 

to  be  also  4,000  feet  thick.    The  temperature  at  f^  ig 

69°  Fahr.,  fell  to  45°  at  4,000  feet,  and  to  26°  at  10,000  :  :ti 

which  it  remained  stationary  np  to  13,0<X)  feet.  Then  i..  n.^t-  :o 
31?  at  16.500  feet,  and  42°  at  19,600  feet,  after  which  it  fell  rapidly 
to  16°  at  VG,000  feet 

In  the  ascent  of  September  1, 1862,  the  rurious  ph»«rni"inn.ni 
observed  of  the  formation  of  clouds  along  this  • 
s  from  ■'      "'  T    ■  " 

.a  it«  cowj 
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on  eitlier  side.  It  "being  about  the  time  of  high  •water,  the  forma- 
tion was  supposed  to  be  the  effect  of  the  warm  current  coming  up 
from  the  sea. 

On  the  5th  of  September,  18G2,  the  aeronauts  reached  the 
height,  which  haa  never  been  surpassed  by  man,  of  37,000  feet,  or 
seven  miles.  Mr.  Glaisher  thus  described  his  experiences  after 
making  his  observations  at  29,000  feet:  "  Shortly  afterward,  I  laid 
my  arm  upon  the  table,  possessed  of  its  full  vigor,  and,  on  being 
desirous  of  using  it,  I  found  it  powerless — it  must  have  lost  its 
power  momentarily.  I  tried  to  move  the  other  arm,  and  found  it 
powerless  also.  I  then  tried  to  shake  myself,  and  succeeded  in 
shaking  my  body.  I  seemed  to  have  no  limbs.  I  then  looked  at 
the  barometer,  and  while  doing  so  my  head  fell  over  my  left 
shoulder.  I  struggled  and  shook  my  bcKly  again,  but  could  not 
move  my  arms.  I  got  my  head  upright,  but  for  an  instant  only, 
when  it  fell  on  my  right  shoulder,  and  then  I  fell  backward,  my 
back  resting  against  the  side  of  the  car  and  my  head  on  its  edge; 
in  this  position  my  eyes  were  directed  toward  Mr.  Coxwell  in  the 
ring.  When  I  shook  my  body  I  seemed  to  have  full  power  over 
the  muscles  of  the  back,  and  considerable  power  over  those  of  the 
neck,  but  none  over  either  my  arms  or  my  legs ;  now,  in  fact,  I 
seemed  to  have  none,  As  in  the  case  of  the  arms,  all  muscular 
power  was  lost  in  an  instant  from  my  back  and  neck.  I  dimly 
saw  Mr.  Coxwell  in  the  riug,  and  endeavored  to  speak,  but  could 
not ;  when,  in  an  instant,  intense  black  darkness  came ;  the  optic 
nerve  finally  lost  power  suddenly.  I  was  still  conscious,  with  as 
active  a  brain  as  at  the  present  moment  while  writing  this.  I 
thought  I  had  been  seized  with  asphyxia,  and  that  I  should  expe- 
rience no  more,  as  death  would  come  unless  we  speedily  de- 
scended ;  other  thoughts  were  entering  my  mind,  when  I  suddenly 
become  unconscious  as  in  going  to  sleep.  I  can  not  tell  anything 
of  the  sense  of  hearing ;  the  perfect  stillness  and  silence  of  the 
regions  six  miles  from  the  earth  (and  at  this  time  we  were 
between  six  and  seven  miles  high)  is  such  that  no  sound  reaches 
the  ear."  During  this  time  Mr.  Coxwell  was  in  the  ring  above 
the  car,  trying  to  open  the  valve.  He  also  lost  the  use  of  his 
bands,  and  was  obliged  to  seize  the  cord  with  his  teeth  and  pull 
it  by  dipping  his  head.  Consciousness  returned  gradually  to  Mr. 
Olaiiiher,  and  no  inconvenience  followed  the  insensibility ;  and 
when  tlie  party  had  landed,  no  conveyance  being  available,  they 
were  obliged  to  walk  several  miles. 

In  the  ascent  of  June  26, 1863,  the  party  passed  through  layer 
•hove  layer  of  clouds  to  the  height  of  four  miles ;  in  the  descent, 
tJioy  passed  through  a  fall  of  rain,  and  below  it  a  snow-storm,  the 
n  1"  .        *      '  ■  '  "      ^     "iculie  of  ice  and  innumer- 

grouud  the  atmosphere  was 
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thick,  misty,  and  murky,  and  the  afternoon  oold,  raw,  and 
greeable  for  a  sumraer's  day. 

The  observations  made  during  night  ascensions,  or  those  whirl 
were  continued  into  the  night,  on  temperatures  at  different  heights, 
gave  results  different  from  the  theories  previously  held  OQ  tbo 
subject.  An  increase  of  the  temperature  with  the  hoight  was 
noticed  after  sunset.  The  rate  of  decline  of  temperature  with  el<>« 
vation  when  near  the  earth  was  subject  to  variation  as  tho  sky 
was  clear  or  cloudy.  From  an  elevation  of  three  miles  cimts 
clouds  were  seen  apparently  as  far  above  the  observers  as  tbojr 
seem  when  viewed  fi-om  the  earth,  and  that  under  such  conditions 
that  it  was  hard  to  believe  that  their  presence  was  due  to  moist- 
ure. Tho  audibility  of  sounds  from  the  earth  depended  consider* 
ably  on  the  amount  of  moisture  in  the  air.  The  noise  of  a  railway 
train  could  be  heard  in  clouds  at  four  miles  high,  but  not  wbeo 
the  clouds  were  far  below.  The  discharge  of  a  gun  was  heard  at 
1U,0<)0  feet;  the  barking  of  a  dog  at  two  miles;  but  the  shouting 
of  a  multitude  at  not  more  than  4,000  feet.  Mauy  differences  in 
the  results  of  observations  were  supposed  to  depend  upon  atmos- 
pheric conditions,  while  these  vary  with  the  time  of  day  and  tba 
season  of  the  year ;  so  that  a  great  many  observations  would  be 
required  to  determine  the  true  laws.  Having  followed  tip  one  of 
the  observations  recorded  above  with  a  captive  balloon  and  by 
other  means,  Mr.  Glaisher  declared  to  the  Meteorological  Society, 
in  1870,  that  the  theory  that  the  temperature  is  always  lower  at 
higher  elevations  is  not  true. 

Some  noteworthy  mental  impressions  are  recorded  in  Mr. 
Glaisher's  descriptions  of  his  ascents.  Writing  of  his  feelings 
at  tho  height  of  ;23,000  feet,  and  uuiler  the  imminent  noceitsity 
of  descending  at  once,  he  was  surprised  "at  the  extraordinary 
power  which  a  situation  like  this  calls  forth,  when  it  ij*  fell 
that  a  few  moments  only  can  be  devoted  to  Doting  down  all  ap» 
pearances  and  all  cii-cumstances  at  these  exti-eme  {*ositioa«;  and 
if  not  so  rapidly  gleaned  they  are  lost  forever.  In  sxich  situa- 
tions every  appearance  of  the  most  trivial  kind  is  noticed :  tb« 
eyB  seems  to  become  keener,  the  brain  more  active,  and  ervery 
sense  increased  in  power  to  meet  the  necessities  of  the  f>"-  -  -^nd 
afterward,  when  time  has  elapsed,  it  is  wonderfnl  how  \j 

at  any  moment  scenes  so  witnessed  can  \»  to 

reappear  mentally  in  all  their  details  80  VI _.   .;i-.  •• 

power  of  the  painter,  I  could  reproduce  them  viaibly  '. 
upon  the  canvas."    At 
a  I>art,  is  given  of  the  hi         . 
the  baUoon  occupies  the  center  of  a  vast,  h^ 
n  of  which  is  generally  cut  ofT  ' 
a  is  in  appearance  a  vast  oou' 
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aks,  and  separating  as  completely  from  the  earth.  No  iso- 
lated clouds  hovnr  above  this  plane.  We  seem  to  be  citizens  of 
the  sky,  separated  from  the  earth  by  a  barrier  -which  seems  im- 
passable. We  are  free  from  all  apprehension  such  as  may  exist 
•when  nothing  separates  us  from  the  eartlu  We  can  suppose  the 
laws  of  gravitivtion  are  for  a  time  suspended,  and,  in  the  upper 
world  to  which  we  seem  now  to  belong,  the  silence  and  quiet  are 
8o  intense  that  peace  and  calm  seem  to  reign  alone."  The  descrip- 
tions of  sky  and  cloud  scenes  that  follow  are  very  picturesque. 

Mr.  Qlaisher  was  elected  a  Fellow  of  the  Royal  Society  in  1849. 
On  the  death  of  Lord  Chief -Baron  Sir  F.  Pollock,  about  1870, 
he  became  the  third  President  of  the  Photographic  Society  of 
Great  Britain,  an  office  which  he  still  holds.  This  society  pre- 
sented to  him  in  1887  a  marble  bust  of  himself,  executed  under 
its  direction  by  the  sculptor  Albert  Toft.  He  was  a  juror  in  the 
class  of  scientific  and  philosophical  instruments  at  the  Great 
Exhibitions  of  1851  and  1863,  and  was  the  reporter  of  the  class 
in  1851. 

Mr.  Glaisher  is  the  author  of  more  than  one  hundred  books 
d  papers  relating  to  astronomy,  meteorology,  and  the  theory 

numbers.  Some  of  these  have  already  been  mentioned.  Among 
the  others  are  many  papers  in  the  "  Proceedings  of  the  British 
ciation  "  relating  to  his  balloon  ascensions  and  the  8ubjt»cts 
is  8i)ecial  investigations.  His  best-known  work  is  "  Travels 
in  the  Air,"  of  which  he  is  joint  author,  which  is  composed  of  the 
narratives  by  himself  of  hia  own  balloon  voyages  and  observa- 
tions, and  accounts  by  M.  Gaston  Tissandier  and  M.  do  Fonvielle 
of  their  experiments  in  the  same  line.  He  edited  and  compressed 
the  English  version  of  Camille  Flammarion's  "  Atmosphere,"  per- 
forming, in  addition  to  the  regular  labor  of  such  a  task,  that  of 
reducing  the  notations  of  the  French  system  to  their  equivalents 
in  English  units,  and  replacing  French  observations  and  data 
with  English  corresponding  ones.  In  1877  he  translated  and 
edited  Ame<ide  Guillemin's  "  World  of  Comets."  After  he  retired 
from  the  Royal  Observatory  he  devoted  himself  to  the  completion 
of  the  factor  tables,  begun  by  Burckhardt  in  1814  and  continued 
by  Dace  in  186'-J-'65;  Burckhardt  published  the  first  three  mill- 
ions, and  Dace  the  seventh,  eighth,  and  ninth  millions.  The  three 
intervening  millions  have  been  calculated  by  Mr.  Glaisher  and 
pnblished,  with  a  full  enumeration  relating  to  the  whole  nine 
million?,  in  three  quarto  volumes.  Since  1880  Mr,  Glaisher  has 
\'  n  of  the  Executive  Committee  of  the  Palestine  Ex- 
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Xltlor  Fofrvtat  Seltne*  Mantktv: 

IT  is  gratifying;  to  know  that  so  able  an 
kdvocate  a:j  Mr.  Grout  Allea  ku  come 
forward  to  champion  the  caaae  of  tho  real 
emauuipatioQ  of  womaii,  ta  claiming  for  her 
iho  right  to  be  exempt  from  the  burden  of 
her  own  support.  To  meet  with  Buoeess  aa 
a  bread-wiancr  in  thoac  days  of  severe  com- 
petition requires  the  best  energies  of  the 
beat  ;ears  of  life — just  the  time  when  a 
mother  should  be  eiviag;  the  best  eucrgies  of 
life  to  the  care  of  ber  children.  The  differ- 
ence between  a  well-motbcred  child  tad  an 
ill-motbered  one,  in  moral!*,  conduct,  intelli- 

gcni-f  "•■■'  *'"'!'nci<3,  ia  80  great  as  to 

WB:  1}  that,  next  to  heredity, 

a  ci  "b  '*  ^^'^  most  important 

factor  iu  the  evulutioo  of  its  character.     Na- 
ture ha.s  ordaiaed  that  for  this  training  it 
■hall  look  to  the  mother,  and  beocc  it  i.<«  a 
aelf-cvidunt    fnct    tba.t    ht'r  own    education 
should  bo  Huch  as  will  beat  fit  her  for  tho 
task.      It   is    about  what  oontititute^    the 
proper  traiuiug   to  this  end   that  opinions 
differ.    The  average  man  thiukii  that  to  know 
how  to  make  pies  and  »ew  on    buttons  ia 
enough,  while  wc  " advanced  '*  women  believe 
tluil  a  "wise"  and  "  sivne  '*  mother  uUould  be 
able  to  meet  the  moml  and  intellectual  re- 
quircmcDL'!  ol  her  children  bji  well  as  admin- 
ister to  thoir  phpical  iraiits.     We  believe 
that  she  «liuuld  know  euough  of  acienee  to 
give  reasonable  answers  to  her  children  when 
they  qae«)tiou  her  about  the  phenoroena  of 
nature,  and  not  to  object  to  the  Htndv  of  bot* 
any  v  ,:  girls  (which  I  heard  a 

mi-  goiiil  oM  ecliool  do,  the 

Oth'..  .._  , ii  talks  about  the   ova- 
ries!    We  believe  that  her    literary  tagte 
sboiUd  be  suQicicntljr  cultivated  for  her   to 
take   pleasure  in  reading  aomething  above 
the  inane  fiction  which  constltiitof)  the  chi^f 
iatcllcctnal  pabulum  of  the  avr 
of  to-day;  and  even  if  ehc  tii 
taatc  for  anything  so  dreadful  u-  ....    .......  > 

mathcmatira,  wo  lice  no  gn'tt  hami  in  her 
indulglii;:  it,  if  it  give*  her  pleasure  to  Jo  no ; 
thi>  worxi  th.it  can  powihiy  rcwull  bcioii;  to 
give  ber  c1iililr«n  inliorited  aptltudca  la  the 
flame  direction.  Indeed,  we  «oe  no  danger 
to  the  e»t*bllHhcd  order  of  the  nnlrme  In 

ber  cnUivniitig  Intidleetnal  laate-"  -i '••  '■■- 

bi<r  own  pN-axurv,  (f  she  eboo«>' 

whnn  a  woman  Iu*  to  add  tip 

bread -winnint:  to  tho  natural  '  <r 

Wi  thdf  tlicnecd  bccondemni'i 

un! 

with  till*  part  of  the  nibjeet. 
Mt.  i< .'>(!>  Alien  aMmt  to  1ut«  1o«(  Us  uauai 


clear-headednMd  when  ba  mistakea  li*  ■tm 

of  "the  woman's  roo^cfn  '  -  aa^ra- 

deavor  to  put  upon  the  ►'  women, 

as  a  glory   and  a  privili^..  virtlen  of 

their  own  support."     Now,  I   feel  safe  in 

afiSrming  that  there  l«  not  one   amnnc  oa, 

even  of  the  mo«t  "ailr.'  Id 

not  gladly  welcome  Mr.  .\  -'v 

tion,  in  which  all  the  In'  ti« 

by  men— and   we  won't  'Hl 

the  oookiog  and  tli-   «  »• 

assure  them  is  ln\"  ~'% 

cotton  futtires  or   >  ■  la. 

The  "woman's  moveiutni  "  ii<>t«  uoi  aim  la 

forte  Upon  women  the  bnnl^n  of  Uielr  own 

support,  but  merely  to  I'l    "  lul 

burden  is  forced  upon  ll  ifr 

ccsafully.     Ro. ••"■■■';■■" 

that,  with  01 11  ,  •  1 

and   evcr-incv 

must  be  sclf-PUpiJOiliiig,  we  lu'lu-ve  ll  h  ' 

just  and  cruel  that  thfv  •honbl   Imve  to  i 

gnpe  In  the  struj.'^'' 

rnncc,  hanipercJ  l. 

and  opprcPftod  bi'  i-  i" 

deny  us  a  vote  even  on   : 

— a  subject  of  Bucli  vihi 

In   dinposiiig  of  a   large   pn'i 

700,0«K>  superfluous   frirnlt-" 

Kini^om  as  "inf»: 

charity,  unfortun*' 

Mr.  Allen  "cxpini 

$idc  only,  and  foi : 

bles  by  fti  li:i'-i  ><■■ 

f ants,   I ' 

victa,  <ln 

opposite   «ci,   Ici  ^4^v    iinil.hm   oj    ihtt    vi 

maas  of  Incompetents  who  must  rank  away 

d...  .   ■    ■  ,.--.-.-. 


1.. 

c.xi...^; ■■  -- 

Other  side  Is  one 
den  la"  that  men 
considering  tl 
Bnlarjjf*  so  o 


minority.  Now,  I  am  r 
is  rl;cht,  but  it  is  a  di  { 
satuo :  and  aince  we  can 
men  to  support  »i«.  thi 
c!»t  of  n<  (in-"' 
about  It)  arc  ' 


are  sjn  i 
thtu   r< 

(laqpcn,  ;imi  !!>: 
no  better  return  ' 
ttrokc  of   hla  gra 


late  10 
a.  Tbe 
-on  tba 

lie  Md. 
look  la 

'»■ 

liiKKe  It 

^lOt  fOO» 
<.i    of   • 

'M 


'1 

iij;  iiuwn  anil  VTJ^H 
-  mo«l««tr%ktto«i 

.  .f,fl     fiM'.  r.lluffk 
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«OBfH«iOB  aa  mere  poltrr  aeddenta  t    Oh  fle, 
IbOnatAUeul 

One  Biore  word,  aa  to  the  auppoaed  effect 
of  the  higher  eJucalion  In  <lct«rrlng  girls 
from  marriii^e.  I  have  been  engaged  in  dis- 
pen«iug  the  higher  t-duoaiioa  to  girla  for  a 
pood  frianr  ycai-s,  and  have  yet  to  meet  the 
firat  one  who  wo:*  the  least  averse  to  matri- 
mony ;  on  llic  contrary,  to  quote  from  a 
compoalti.m  on  "  liirl*.'"  written  by  a  little 
fri«iid  of  mine  not  loiig  ago,  "  I  think  it  is 
the  naturp  of  girls  to  have  8w«H;thcart«, 
whether  they  are  little  or  whether  tbor  are 
big." 

The  only  Infinence  that  education  can 
have  ill  "  ciirnering  "  the  matrimonial  mar^ 
Ittt  ia  l(y  rnakinfj  girla  more  fastidious,  and 
thin  is  not  liki'ly  to  hare  any  praotio  J  effect 
Moept  in  the  case  of  a  few  ugly  pirla. 
While  I  di>  not  doulit  that  all  women  arc  juat 
R»  willing  to  look  pretty  m  they  are  to  got 
mai-ricd,  this  "  factore  of  organic  evolution," 
which  have  taken  the  place  of  our  old-fash- 
lonod  "  proi'l.leiii.x.,"  have  not  improTed  at 
nail  upon  its  niLthoilii,  hut  have  dealt  so  un- 
fclrly  with  a  lurgy  proportion  of  the  acx 
that,  wlii-n  InlJ  by  Mr.  Grant  Allen  that  their 
llrxt  biiitineHd  is  to  lo<ik  pretty,  they  foci  »ery 
much  as  that  philoju>plii>r  probably  does  when 
hUndly  refpifi'f'-tl  liy  the  photographer  to 
"assume  a  \i'  r.-saion." 

Now,  tt.'i   :  ana  Burrival  of  the 

prcttieat,  rai.,. ,..  -a.vival  of  the  fittest 

(unleaa  we  lake  a  purely  masculine  view  of 
the  caae  and  assume  that  the  prettieat  are  the 
fitte-rt),  all  the  matrimonial  plums  fall  into 
the  Up*  of  the  pretty  girls,  and  the  ugly 
0"  "  chance  at  all  but  to  take  ercry- 

^  >'■;»■     Of  course,  I   know   it  ia 

Xiiij  ..1...  ..-ouable  for  an  iiglygirl  to  aak  for 
any  of  the  pluma  out  of  lifV«  pudding;  but 
then,  women  will  be  unreasonable,  to  the 
end  of  time — that  is  one  of  the  factors  of 
the  woman  qucdtion  with  which  wo  ahall 
alwaya  have  to  rcokun.  Moreover,  the  ugly 
girl  •omctlmca  ha.4  the  prcaumption  to  be 
"'•-■"■■'■•  -!c»er,  and  feels  that  she  can  do 
"'  T  herself  than  marry  a  Bcnib- 

•y  •-■■k    on   forty   dollars  a  month. 

Lodcr  the  old  riffime,  when  marriaga  waa 

hthe  only  po4«ib1e  soluiiou  for  a  woman  of 
|kt  problem  of  life,  »he  had  no  choice  but 
0.  l-ike  any  man    xha  could  get;   but  now 

■*"■ ■"     '     •'  ■  sire  np  a  hundrcd- 

•^•^  i.dlar   man.     I   do 

1"'  10  question  whether 

*''■  ;'>od    dooa   not    derniind    that 

*'"  ■  !'  '>«  forced  to   sacrifice  hcr- 

•clf  ill  ;l  tnarrioge,  rather  than 

nsmalii  -  ell  the  number  of  "  de- 

pl'^f'''  "   (hat    do    weigh   upon 

Mr    M    Vi     ,  ,    tninil.      From  a  human 

V'""'     '  —'-"I I'v  for  the  gen- 

"^  J  be  boiled, 

bii!  ^tcrlolookat 

Itiu  lUiii  i;Kht,  E.  K.  iLsuunra 

WBiLiTxy  i:otxn«  Miiv.i,,  0»., 

Dtamhtr  9,  ISS9. 


DEOAOENC8  OF  tAXUXSQ  IS  KSGLASnX 
Editor  Popular  SoUnet  MaTiMy: 

I  WAB  very  much  interested  in  "  The  De- 
cadence of  Farming,"  which  you  published 
in  Xovenibor  from  the  pen  of  Joel  Benton. 
The  picture  wliich  he  draws  of  the  deatmo- 
tioii  i)t^  liio  fnrmlmj  inlero-st,  buth  Eaiit  and 
West,  is  It  vivid  4iiie,  and  deserves  the  stud- 
ied considi •  ■■  ■  ■•     --^TiiHta.     I  do  not 

now  say  t)i  i  .  ,|  fiu>ts  ure  over- 

drawn,  thai  ^  drawn  are  illogi- 

cal and  strained,  nor  that  the  e<>uditian  of 
affairs,  as  depicted,  can  be  logically  and 
naturally  explained  in  antagonism  to  Mr. 
Benton's  coiiclii.<iou8;  nor  do  1  slop  t/i  point 
out,  now,  the  facts  widch  hi.4  article  con- 
tains, which,  if  reasonably  interpreted,  will 
nullify  hi^  concliisiona.  My  purpose  ia 
this  letter  is  to  present  another  picture,  not 
so  artistically  drawn,  it  may  be,  but  aa  true 
to  life,  I  think,  as  Mr.  Benton's  picture. 

The  daily  papers  of  November  30,  18V8, 
contained  a  news-t<'lcgmm  from  London, 
dated  the  29th.  After  noticing  the  (sondi- 
tion  of  trade,  the  closing  of  factories,  and 
the  redueiiiin  of  wages,  it  continual: 
"  Kentish  hop-?rowera  say,  '  As  the  general 
depression  of  ngilciilturc  and  commerce  is 
largely  caused  by  the  protective  tariffs  of 
other  countrie^^,  the  duties  on  fot«iga  pn> 
ductlons  should  bi'  revived.'  " 

I  do  not  know  the  political  views  of  tho 
reporter  of  that  dispatch;  but  the  Aasocl- 
atcd  Press  rc|x>rta  are  presumed  to  be  000. 
partisan. 

The  Sew  York  correspondent  of  the  Gin. 
tannati  "  Enquirer,"  under  dai.<  of  Decern- 
ber  12,  1878,  .Jetida  to  his  paper  the  report 
of  an  interview  with  Mr.  Annour,  the  noted 
dealer  and  packer  of  meats,  of  i;'hicago,  who 
had  ju«t  returned  fnim  an  extended  tour 
in  Great  Britain.  In  the  reported  interview 
Mr.  Armour  said  :  "  The  manufacturers  are 
running  behiud,  the  tenants  can  not  pay 
their  rents,  real  csute  has  shrunk  in  value 
and  can  not  be  sold  at  any  price.  .  .  .  Tho 
Bhrinkafroi.i  awful.  .  .  .  The  hard  times,"  ho 
said,  "  will  end  in  a  dreadful  dcpredatioa 
ot  real  estate." 

I  dn  npt  know  the  politics  of  Mr.  Ap- 
mour ;  the  "  Enquirer  "  represents  the  theorr 
of  "  free  trade." 

Tho  CTiieiigo  "Tribune  "  of  Jtilv  8,  1879, 
rcpniitcd  from  the  New  York  "  Oervld  "  otx 
editorial  in  rigard  to  Euglisih  affairs,  la 
which  the  "Ilctnld"  said,  "The  agricult- 
ural depression  in  Qi^-at  Britain  has  boen 
felt  for  a  long  time  verv  sercrelv  by  the  ten- 
ant fiirmcrg."  The  "  Uerald  "then  quoted 
fpnm  the  "Pill  Miill  nu,.ttc"  that  "the 
prevnliiil  beU -f  ni  (o  the  r«everity  of  the 
deprf^-<i..r,  .^i-r,,,  -  .-..  r.'r,..i;.i|,  agriculture 
"i"   I'  •  recently  pro- 

ducod  I  lun  Aaaeaainent 

Committee." 

The  three  papers  mentioned  in  this 
graph  K'prusoni  free-ttsdc  Ideas. 
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The  Lonilon  "Tdegrnph,"  of  Mirch  S«, 
1881,  M  oit«d  by  several  Anierit-in  joum»l», 
amid  that,  acoordiDg  to  a  corrtvpoadcat  of  a 
prorincial  cootemporary,  "  ibe  drpresaion  in 
the  ngricultural  district*  ia  fully  as  great  as 
it  WM  rvprescDted  bv  maoy  of  the  speakers 
in  the  dubate  in  the  House  of  Commons  on 
WcdDCftday.  .  .  .  Thounands  of  acres,"  it 
Mid,  "  are  lying  unproductiTe,  because 
without  tenants,  in  various  parts  of  Eng- 
land; and  a  clcrcyman,  writing  from  N'ot- 
tinghanuiiire,  gives  a  doleful  account  of 
sifaira  in  that  district.  There  sccras,  be 
eays,  to  be  a  better  state  of  things  in 
towns  than  in  the  country.  Here  general 
bankruptcy  seems  imminent.  Hundreds  of 
farms  are  to  be  let  and  few  farmers  seem 
to  have  any  capital  loft  to  take  them." 
Ko  n^form  of  more  urgent  interest  could 
possibly  be  taken  in  hand  by  any  minLstrj 
than  the  raising  of  Briti^ih  agriculture  from 
its  present  drooping  condition. 

Under  date  of  January  10, 1881,  oonsnlar 
clerk  Charles  F.  Thirion,  of  Lircrpool,  re- 
ported to  the  State  Department  some  facta 
concerning  English  o^'rirultiire.  The  com> 
parisons,  when  not  stated  otherwise,  are 
between  1870  and  1879.  The  report  shows 
a  decrease  of  arable  area,  3' A  per  cent;  of 
com  Und,  8*1  per  cent ;  of  wheat  land,  10'1 
per  cent ;  of  barley  land,  13  8  per  cent ; 
of  oat  land,  4'4  per  c«'nt ;  a  uoroparison  of 
1879  with  1874  shows  a  decrca»<»  in  the 
number  of  sheep  of  1,414,000,  a  little  more 
than  7  per  cent. 

The  Chicaso  "Tribune"  of  June  51, 
1881,  reprinted  from  the  New  York  "  Trib- 
tlnc "  au  article  upon  English  e.otates.  In 
that  article  the  "  Saturday  Review "  is 
quoted  as  sayint;,  "  A  state  of  things  baa 
undoubtedly  existed  for  some  time,  and  stiU 
exists,  which  jimtly  atrokcns  great  anxiety 
for  the  future  of  the  country,  and  profound 
sympathy  for  the  sufferers.  ".  .  .  The  adrer- 
tisenientg  in  the  London  '  Times  '  bear  elo- 
quent teMimony  to  this  state  of  thiikga. 
Cclumiu  are  filled  with  notices  of  old  coun- 
try reildenccs,  broad  demesnes,  wooded 
parka,  and  soug  connirr-houses  to  be  sold. 
.  .  .  yiuety.Bvc  per  cent  of  the  small  ee- 
taies  are  mortgaged,  often  for  one  third  or 
iwo  thirtls  of  their  value." 

The  .Vew  Yoik  "Tribune"  reprcMnta 
protective  ideas  the  other  two  papers  are 
mc-traders. 

A  telegram  from  lV.i'4hln2t.jii  to  ilii>  St. 
Louis  "01ol)c-r>enii 
188:1,  stated  that  a  ' 
received  at  the  Stn 
ooiuul  at  Li6;;r,     .< 

pntui,    !•'"<    ■ ""•■' 

Rumlnar^ 
KD;;li<ti 
•is  conn 

Th« 
ap 


ru 


f  excerpt  tnm  the  London  "  World '' : 
\  example  of  the  ruinous  deprectatias  of  I 
'  cultural  land  in  Lincolcstiire  was 
I  afforded    when    a  Ikmumi    anj 

buildings,  in   the  »(1  of    MfoM, 

was  offered  for  sale,  udo  »a« 

£2,100,  although  the  p  ^>io 

eighteen  years  ago,  anil  >  «TJiuiiui.Ta(iic  Mm 
hu  since  b«eo  etpeaded  la  impiwwiiMtfc'* 
The  same  Chica(!o  iournal  nuotoa  trtim  Ik* 
London  "  Times  "  <  nt  of  lAe 

dock  laborers,  incl'  i>o  perma- 

nent men,  arc  agricultiual  Labcircrs  la  poiat 
of  origin." 

The  startling  llkenofs  of  the  two  | 
most    be    remarked.     The    one     is 
decked   off   with    ii"rr    iiu'i.,iir    iJiaa 
other,    but   the   (• 
same:  the   heavy  \ 

tlon  in  value  to  odi  third  of  the  coat; 
boreta  abandoning  the  farms  for  tova 
city;  the  abandori'  '  ulli 

lands;    unprofitii 

productions  and  <.''  l-iv 

character  of  my  n  > 

Ur.  Benton  had  n'l:  pr 

witness  on  the  wool  <|U('stiun,  lUnt.  Jolui 
Russell,  was  a  frce-lra^ler  and  int«ml<4  la 
free  wool  (which  I  utidemtand  to  l.»e  fadiJL 
the  value  of  his  "  opinion  "  would  be  bear. 
ily  discounted.  The  pertinent  quostka  tkM 
must  ari.oe  here  is,  If  the  proteetlT*  tariff 
of  the  United  Stains  baa  dcstroyad 
agricultural  intervKia  of  this  nation,  <Qdj 
free-trade  policy  of  Great  Britaia  cmoM  j 
great  depression  in  the  agricultar*  of 
nation  f  In  other  word»,  does  ag 
prosper  any  more  under  free 
under  protection  ?  M.  B.  C  ' 


.wa.4 


trade 


THB  TK8T  Or  IKS  AM  ITT. 
MdOer  Fopmlor  SeitiKt  Manthlfi : 

SoKS  parts  of  the  pK|i«r  by  Dr.  Br  Ja 
CrichtAn-Browne,  in  the  Noreiaber 
of  your  journal,  an'  niii-n   lo  lU'Fioiii 
clsm.     I  refer  exp' 
the  intufflciency  oi  •  et 

insanity  laid  down  hy   '  -i^ 

can  courts,  and  on  an  r.  .di. 

would  oommeod  it«elf  to    n 


■lU    (l)C 

t«lo. 


\\  {«     Mtlmttt^fl    fit'    t)in   if&rr 

the  aoc< •■  ':i 

Slid   w  I'  — 

.    lU    IllOhl    '  Is 

.    r<Tt«ln   Hi  \bm 

crootionK  in>l  nlv  m-aaJr 

although   001 

•  • '  nisIM 
h 
%»*lf.  I 


amends  the  test  of  Lord  Briunwcll,  con- 
tained In  the  questions :  "  Could  be  livlp  it  7 
Wm  tb«  limatic  free  to  choose,  or  under  th« 
daren  of  diseftie  1  ^  And  there  is  no  doubt 
that  the  power  of  self-coDtrol  Is  on  essential 
element  in  the  question  of  responaibility. 
We  may  eTcn  admit  that  "  impairment  of 
will  or  Io»s  of  self-control,  more  or  Icm  pro- 
nounced, i^  the  tirst,  last,  and  uoircr^al  ele- 
meot  in  ius*nily,"  But  impainneut  of  will 
l«  found  In  all  human  beings,  the  sane  and 
the  Insane.  A  heathen  poet  has  confessed: 
"  Viileo  mrli<*ra  proboi/ue,  deteriora  tequor." 
[I  penxive  the  better  things,  and  approTo 
thora;  I  (mIIow  tbe  worse.]  And  a  eacrcd 
writer  declares :  "  The  good  that  I  would,  I 
do  not ;  but  the  eril  which  I  would  not,  that 
I  do."  Loss  of  self-control,  then,  is  not  at 
all  peculiivr  to  insanity,  and  the  degree  of 
this  loss  has  do  measure  In  mcdioal  sdcnoc. 
Plainly,  the  proposed  teat  is  quite  without 
raluc,  and,  indeed,  is  no  test  at  all. 

Again,  it  is  proposed  to  make  "  a  con- 
dition of  insanitv"  the  test  of  rvAponsibilitj. 
But  the  term  insanity  is  so  extremely  vngue 
and  inde&oite,  even  as  used  by  medical  men 
and  experts,  that  k  is  worthless  for  such  a 
purpose.  It  is  applied  to  ercry  kind  and 
degree  of  chronic  mental  disorder,  without 
reference  to  the  element  of  responsibility. 
About  fifty  years  ago  a  law  waa  enacted  by 
the  Legislature  o(  Sew  York  in  these  words : 
**  No  act  done  by  a  person  in  a  state  of  in- 
■anlty  can  bo  punished  as  an  offense."  But 
Chicf-Judgv  Beardalcy  (in  the  Freeman  case, 
4  Ocnio,  p.  27  >  held  that  the  natural  con- 
struction of  this  act  "  would  indeed  be  a 
iJ<i  '  '  '-■«  in  the  law,  and  afford  abso- 
1>.  to  every  person  in  an  insane 

»t:i.^.  i.  rrfuiied,  therefore,  so  to  con- 
atrue  it,  and  held  to  the  principle  of  the  Eng- 
lish law,  which  has  ever  ai&oe  beea  adher^ 
to  by  our  courts. 


It  is  plain,  indeed,  that  insanity  may  ex. 
iat  in  a  degree  culling  for  medical  treatment, 
and  eren  for  confinement  in  an  asylum, 
without  bringing  with  it  irresponsibility  for 
crime.  In  the  case  of  Speirs,  a  patient  set 
fire  to  the  Utica  Asylum  to  revenge  a  wrong 
done  him  by  the  authorities.  The  act  was 
found  to  be  a  sane  one,  and  the  lunatie 
was  sentenced  to  a  long  term  in  the  State 
prison.  It  is  safe  to  say  that  in  moat  asy- 
lums there  will  be  found  at  lua^t  ten  per 
eent  whose  degree  of  in.4anity  is  less  than 
that  of  tbe  notorious  Guileau.  But  the  jury 
wore  able,  under  the  common-law  test,  to 
find  that  Guitcau's  motive  was  a  vicious  one, 
and  that  be  had  the  power  to  refrain  from 
his  crime. 

So  indefinite,  however,  is  the  line  between 
sanity  and  insanity,  and  so  hard  to  be  drawn 
in  cases  made  silll  more  difficult  by  paaeioa 
and  prejudice,  that  the  plan  of  a  permanent 
commission,  of  Uwyera  and  physicians,  to 
visit  those  who  have  escaped  punishment  on 
the  ground  of  insanity,  and  report,  from  time 
to  time,  on  their  oondiiion,  should  bo  com- 
mended to  our  Legislature.  In  this  way, 
perhaps,  some  light  may  be  thrown  on  the 
question  of  a  legal  test  of  insanity,  and  upon 
the  true  value  of  expert  evidence.  At  pres- 
ent, in  view  of  the  law  which  forbids  a  phy- 
sician to  disclose  on  the  witnese-etaod  any 
information  ac<iuired  by  him  in  a  profe^ 
sional  capacity,  thus  often  withholding  facta 
of  the  utmost  importance,  the  necessity  of 
expert  testimony  m  lunacy  coses  must  be 
admitted.  It  remains,  however,  to  define 
more  exactly  who  are  experts,  by  whom  they 
shall  be  called,  and  what  questions  they 
shall  answer.  Upon  tht<<«c  points,  also,  the 
•ugji^tioDs  of  Dr.  Orichton- Browne  are  most 
practical  and  valuable. 

L.  A.  TomtBixoT,  M.  D. 
UncA,  H.  T.,  Novmbtr  SO,  ISM. 
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VSEFVZ  IGNORANCB. 

MR.  HERBERT  SPENCER,  in  a 
well-known  essaj,  has diectiseed 
the  question,  "  What  knowledge  is  of 
tnost  wort))  t '''  It  is  perhaps  time  to 
begin  tho  dtAcossion  of  the  question, 
"What  ignorance  is  of  most  value t" 
There  la  a  story  told  of  the  great  pbi- 
losuphor  whom  we  have  Just  named 
that,  on  one  occasion,  in  replj  to  a 
sticin  upon  tW'ino  rather  tninuto  point 
Li«tory  or  arohirology,  he  expressed 
devout  thunkfulooas  that  bo  knew 
jytltlng  whateTvr  abuut  It.    Th<*  capaci- 


ty of  even  the  greatest  tninds  is  Umit- 
ed ;  and  the  man  who  would  make  the 
best  use  of  his  powers  of  memory  must 
exercise  a  n'iso  discretion  as  to  tho 
things  be  undortukea  or  tries  to  re- 
member. 

If  any  principle  in  edncation  ought 
to  be  clear,  it  is  that  there  shonid  be  no 
overcrowding  in  the  mind  of  the  pupil, 
bat  that  each  portion  of  knowledge 
imparted  should  have  room  to  define 
itntelf,  to  assume  distinctness  and  to 
grow.  Where  there  is  overcrowding 
there  will  be  no  sense  of  order  and  tio 
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healthy  derdopmont  of  ideal.  Ail  eda* 
catora  acknowledge  this.  Just  ai  men  in 
general  ai'luowledgo  the  uaorol  law;  but 
how  man  J  of  them  Uve  np  to  it  'f  How 
tnanv  of  them  are  willing  to  leave  in 
their  pupils'  mindj  liberal  tracts  of  ig- 
norance, acknowledged  us  each — tracts 
which  might  be  cultivated,  but  which 
ore  left  fallow  simply  in  order  that  the 
mental  power*  may  not  be  overtaxed 
Dor  Imagination  unduly  restrained  ?  We 
venture  to  say  that  the  cases  are  rare 
in  wliich  an  effort  b  not  being  made  to 
cultivate,  oa  it  were,  every  square  inch 
of  mental  territory,  and  coll  uU  the 
strength  of  tlie  intellect  into  exercise. 
Each  school  or  academy  must  teach  so 
many  "branches";  it  would  never  do 
for  one  to  omit  what  another  has  in 
its  ouirlcnlam ;  and  every  pupil,  if  Dot 
0OQipelle<I,  is  urged  to  talce  up  jnst  as 
many  subjects  as  he  or  she  can  possibly 
grapple  with.  The  general,  at  least  the 
frequent,  consequence  is  —  congestion, 
confnsioQ,  enfeebled  memory,  impaired 
judgment,  lowered  intellectual  vitality. 
Better  far,  in  many  cases,  would  it  have 
been  if  the  child,  with  no  education  be- 
yond reading  and  writing,  hud  lived  in 
a  concrete  world  and  picked  up,  gradu- 
ally, verifiable  notions  about  real  things. 
There  is  nothing  fortuitous  in  tlie  fact 
that  so  many  men,  eminent  in  variona 
departments  of  life,  have  had  but  the 
most  iiieoger  "  educational  a«l vantages" 
in  their  youtli.  It  would  seem  as  if  the 
one  great  "  educational  advaotage  "  they 
had  WAS  in  getting  free  from  so-called 
education  at  a  very  early  period  and  be- 
taking themselves  to  the  school  of  act- 
ive life — a  school  that  leads  up  to  ab- 
stract trutlis  only  through  multiplivd 
concrete  examples;  that  leave*  ample 
■pace  In  the  mind  for  useful  ignoranc«, 
and  cor  makes  all  tbe  better 

2rovi«i..r,  il  Iniowtedge. 

I'bcre  is  much  sonnd  philosophy  in 
to  education  abroad  in  the  world 
Uhdiy.     What  b  needeti  la,  that  edu- 
^oald  b*as  wIm  Id  :" 

ia  tiinnj.    Tbo  l.i 


gardener,  every  oM  know,  coaalda,  !• 

a  large  extent,  in  **  tfainniag  out "  Us 
crops.  If  a  similar  proccM  eooU  W 
practiced  on  tbe  minds  of  the 
and  if  it  were  prantioed,  tbe  evfla 
copious  sowing  would  not  b«  to 
but,  as  the  method  is  bardl/  api 
to  intellectual  growths,  teacfaera 
educate  themselves  op  tu  the  poti 
sowing  sparinscly  in  o«ii«r  that  tbe;  ta^ 
reap  abundantly.  The  evil  ot  too  xLkk 
sowing  attoina,  we  baUera^  sracttf  pro- 
portion? in  acadetniea  for  jmnf  Vkdim 
than  anywhere  else.  There,  nearly  w- 
ery  thing  that  is  taught  la  boy*  eaten 
into  tbe  course  of  in<tniction,  wbil» 
mnsic  and  other  "  sccompInditBeal^'' 
together  with  an  eilra  lengooge  or  tWi^ 
are  generally  superadded.  Aa  if  titb 
were  not  enough,  a  special  acqaaiat- 
aooe  with  the  literatnre.  bistoiy,  and 
institations  of  the  ancient  Jowa^  oa- 
tinged,  however,  by  any  toach  of  "  naoi!- 
eru  criticism,^'  L«  :  also  toskted 

on.    The  ea'<>ct  vi  uhj  b«  t»tlij 

imagined— a  spimlly  p-owth  of  motlBM 
ideas,  habits  of  iu(<.lk-cto&l  indifferMiM, 
a  medley  of  inc^ngruoas  notions  is  <•• 
gard  to  ill  apprehended  farts;  In  a  word, 
a  seriously  injured,  if  not  »  fatally 
mined,  intolligenco. 

The  intellectual  signs  of  Ibo  ttnxi^ 
it  should  be  remembered,  ara  Doi  aO 
favorable.  We  have  such  an  edacario— I 
apparatus,  for  extent  and  scopo  ai  Ut^ 
as  the  world  never  saw  before ;  b«!i  tba 
results — it  in  not  easy  to  be  enUioaUMk 
over  the  n-^  '<  tbe  qatok- 

en«d  sense  i  <tt  wo  mlfil 

have  expected  to  see  f  Whero  tbe  •»- 
riouanees  of  intellectnal  aim?  Wbere 
tbe  rofinomcnt  of  popular  taste  f  CM 
eeems  to  stalk  abroad  throui-'  '  ~  rli 
as  pntont  an  en*lnvi>r  as  •• 

nv  -^ccAdi 

bolds  and  i 


tioo  to 
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deratand  it^o  trno  principles,  we  ahoald 
try  to  «pplj  them.  One  of  the  tirst  of 
those  priaciple6  is  not  to  teaoh  too 
muL'li,  uot  tu  congest  the  mind,  not  to 
orertcix  it«  powers.  Our  effort  should 
bft  to  wbt)t  cariosity,  awak«n  a  cer- 
tain variety  of  interosta,  develop  the 
natural  powers  of  tho  mind,  and  leave 
room  for  Uio  iiungiuatiAn  to  work.  It 
Is  the  Hjiuntaneoua  effort  of  the  mind, 
not  its  forced  labor,  that  yields  the  best 
re4itlt«.  Hitherto  we  hava  been  fight- 
ing ignorance  so  bard,  and  have  been  bo 
afraid  of  it,  that  the  idea  of  knowledge 
in  any  deijrrve  being  dangerous  has  sel- 
dom occnrred  to  na.  Bnt  knowledge 
may  be  as  dan  porous  as  food,  if  given 
in  wrong  quuiitities  and  nnder  wrong 
ronditioni.  When  we  realize  this  as 
folly  as  we  have  heretofore  realiiced  the 
danger  of  ignorance,  a  new  era  in  edn- 
ortioa  vill  have  dawned. 


XSDinDVAUSX. 

Taa  discussion  on  the  land  qnestion 
in  the  London  "Times,"  a  further  in- 
siallment  of  which  is  given  in  our  pres- 
ent i»«ae,  will  have,  we  may  hope,  one 
or  two  good  results.  It  will  tend  to 
prodDr«  in  the  public  mind  a  more  vivid 
sense  of  the  difficulty  of  dealing  with 
the  land  qnestion  on  any  abstract  prin- 
ciples, and  it  will  help,  perhaps,  to  bring 
borne  the  leofton  that  social  progress  is 
more  a  matTor  uf  individual  improve- 
ment than  of  political  reconstruction. 
Hr.  Auberon  Herbert,  in  the  letter 
which  we  print  this  month,  calls  ot- 
teution  to  the  fact  that  the  whole  drift 
of  Mr,  Spencur's  philosophy  Is  toward 
iudividiialiHUi,  and  suggesta  that  the  so- 
cial dangers  of  the  pro^ont  time  arise 
|irec)«ely  front  the  fatal  disposition  of 
men  to  invoke  stjito  action  u*  a  remedy 
for  oil  evils.  It  is  indeed  a  serions 
fact  thot  M  few  of  those  who  eeek  to 
c:l^  "    '*■        ' ''     '       '  •    :■.-■,  Viwls 

or 


laws  ore  wrong,  social  organization  is 
wrong — all  general  forces  and  agencies 
are  wrong;  but  rarely  does  any  one 
discover  that  this  or  that  man  is  wrong. 
Such  a  discoTery,  if  made,  would  per- 
haps not  be  thought  worth  annonncing, 
or  perhaps  might  not  be  considered  safe 
to  announce.  It  is  more  popular  to 
abase  institutions  at  largo  than  to  at- 
tempt to  fii  the  responsibility  for  their 
defects;  and  no  prudent  orator  would 
think  of  suggesting  to  his  audience  that 
the  true  starting-point  of  reform  wonld 
be  in  the  habita  and  dispositions  of  just 
such  people  as  themselves. 

Mr.  Frederick  Greenwood's  letter, 
pnblished  by  us  last  month,  furnishes  a 
striking  illustration  of  the  readiness 
with  which  the  principle  of  personal 
responsibility  is  overlooked  by  even 
thoughtful  writers.  Mr.  Greenwood 
reads  a  lesson  to  Mr.  Spencer  for  hav- 
ing, aa  he  considers,  put  forward  certain 
radical  theories  as  to  land  tenure  with- 
out su£Bcient  qaalifioation,  and  so  given 
occasion  to  men  like  Mr.  Laidler  to 
quot«  him  in  support  of  their  revolu- 
tionary schemes.  Tlio  true  view  of  the 
matter,  however,  is  that  Mr.  Spencer 
acquitted  himself  of  bis  duty  to  society 
by  giving  expression  to  the  opinions 
which,  at  the  time,  commended  them- 
selves to  his  acceptance.  He  did  not 
force  them  npon  the  world,  or  upon  any 
one.  lie  did  not  offer  them  as  infallibly 
inB[)ired;  he  gave  tliem  simply  as  the 
views  of  Herbert  Spencer,  guaranteeing 
nothing,  oven  by  implication,  save  their 
sincerity.  What  was  the  nature,  then, 
of  his  responsibility  in  the  matter  t  We 
answer  that  he  staked,  to  a  certain  ex- 
tent, such  literary  or  philosophical  repu- 
tation as  he  had,  at  the  time,  acquired, 
and  made  himself  a  mark  for  the  criti- 
cism of  all  who  differed  from  him  in 
opinion.  On  the  other  hand,  bo  did  not 
render  himself  responsible  for  all  who 
might  adopt  his  views  simply  because 
they  were  Ws,  or  for  those  who,  under 
.'*,  accepted  them  wilh- 
iitiiuation,  possibly  with- 
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oat  posaeeelng  th«  qnalifioations  neoes- 
e&rjr  for  giviog  them  any  examinatioD 
deserving  of  the  name.  Nor  did  he 
make  himself  responsible  for  the  inert- 
ness uf  those  who,  having  examined  the 
views  in  question  and  fuond  them  nn- 
■oand,  failed  to  demonstrate  the  fact  to 
Mr.  Spencer  himself  or  to  the  public. 
When  thirty  valuable  jears,  in  which 
certain  (lot  us  assume)  erroneous  specu- 
lations might  have  been  combated,  have 
been  allowed  to  slip  by  nnimpruved,  so 
far  as  that  object  is  concerned,  it  seems 
late  in  the  day  to  turn  round  on  the  au- 
thor of  the  speculations  and  read  him  a 
lesson  on  the  responsibilities  of  a  philoso- 
pher. The  true  way  in  which  to  have 
enforced  his  responsibility  was  to  criti- 
oiae  his  views  with  the  utmost  rigor, 
misrepresenting  nothing,  bot  omitting 
DO  argument  that  mny  fairly  tell  against 
them.  It  should  not  be  forgotten,  how- 
ever, that  Mr,  8penccr  showed  a  further 
sense  of  responsibility  in  withdrawing 
from  circulation  the  book  in  which  hia 
speculations  on  the  land  question  were 
contained,  as  soon  as  he  became  con- 
vinced that  the  views  enunciated  by 
bim  upon  that  point  and  upon  one  or 
two  others  discussed  in  the  same  volume 
needed  amendment  or  qualification,  and 
in  giving  it  to  be  distinctly  understood 
that  he  no  longer  held  to  bis  former 
opinions  on  these  matters.  It  is  bard 
to  onderstond,  therefore,  how  the  prin- 
ciple of  personal  responsibility  oould 
have  been  more  fiilly  recognized,  or  the 
duties  flowing  therefrom  more  scrupu- 
lously performed,  tlian  they  were  in  this 
particular  case  by  the  eminent  author  of 
the  "Synthetic  Philosophy." 

More  to  the  purpose  would  it  have 
been,  in  our  opinion,  ha^l  Mr.  Green- 
wood dwelt  with  some  force  on  the 
rosponaihility — too  little  rec«gniKe<l — 
which  rests  upon  thctse  who  pin  their 
failli  to  tlie  authority  of  others.  This 
is  a  thing  which  is  too  often  done  in  a 
most  reokleae  and  irreaponsibU  manner. 
with  the  rennV    '-     '    '  .        " 


and  might  be.  A  sense  of  iadi  vidool  re* 
eponsibility  for  opinions  accepted  iro«U 
lead  to  a  more  careful  examination  of 
all  theories  and  reoaonings ;  and  would, 
in  a  multitude  of  oOiies,  abate  the  blind 
confidence  with  wluch  ill-understood  no- 
tions are  now  espoused.  It  is  quits  um 
that  every  one  is  not  able  to  subject  tiw 
views  of  a  writer  like  Mr.  Spenocr  to 
critical  scrutiny ;  but  those  who  coo  not 
do  it  shoald,  at  least,  try  to  take  the 
right  measure  of  their  own  powers,  and 
abstain  from  judgments  for  which  they 
can  not  give  adequate  reoaona.  Vet; 
serious  also  is  th«  responsibility  restia^ 
upon  those  who  recognize  that  oo  oplD> 
ion  whicb  has  been  given  to  tb« 
is  erroneous.  The  duty  of  such 
is  to  proclaim  what  tliey  hold  tu  b 
trntl)  according  to  the  measure  of 
opportunities  and  the  nrgenoy  ol 
oucasioQ.  Becoaac  A  has  accideoi 
kindled  a  conflagration,  shall  B,  who  b 
passing  by,  and  who  hns  water  at  com* 
mand,  make  no  effort  to  orreot  \htt 
flames?  Upon  whom,  In  such  a  cose, 
does  the  heavier  blame  rost — upon  LtM 
man  who,  without  intending  it,  bos  Mt 
things  on  fire,  or  the  man  who,  ratW 
than  take  a  little  trouble,  lets  the  firs 
gain  headway!  The  doctrine  of  iodi- 
vidua!  responsibility  is  the  tnie  Icarw 
tliat  will  leaven  society;  for  it  MnBM 
home  to  each  man  and  sniumotu  him 
to  put  the  qneadon  seriously  to  himadf 
whether  be  Is  making  the  most  aail  Uw 
beat  of  his  own  powers,  whether  ha  ii 
really  striving  to  be  nn     ~  in 

the  social  body.    Tb'  il- 

ions,  to-day  ore  v  •;> 

natural  or  revolui     ....  i..^ 

waters,  in  order  Uist  they  nay, 
moment,  be  hesled  of  tlielT-  -"— 
The  doctrine  of  Indtvidnoli^  ta 

halt    no    \w.  j» 

straightway  t 

now  spirit 

We  are  y 
once  of  a  l>< 
'    f  '.  dli 
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Sjitemof  Politics" — a  book  which  ably 
vlndioates  the  sufficiency  of  individual 
hiilifttive  in  a  rsst  Damber  of  matterg 
that  bsTe  b«eQ  laid  bold  of  by  the  state. 
The  prcMni  maniA  for  legislation  Mr. 
Donisthorpe  attributes  to  the  inexperi- 
ence and  want  of  biAtorical  knowledge 
of  the  classes  who  now  control  tlic  suf- 
frn^  Error*  wbicli  the  more  thought- 
ful and  inatrncted  members  of  the  com- 
muDitj  have  outgrown  still  look  like 
truths  to  tbo  less  thoughtful  and  lesa 
instructed.  The  watchword  of  the  hour 
is  individuiUisni,  which  eimplf  me&na 
personal  liberty  and  personal  efficiency 
carried  to  their  highest  point  Let  all 
who  believe  in  this  do  their  ntmost  to 
make  the  truth  prevail. 
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CanrsTiiii  Tbeism:  Its  Claivs  urn  Saso- 
TioNH.  By  D.  B.  PcRiNTosi,  LL.  D.  New 
York  and  London :  G.  P.  Putoam's  Sons. 
Pp.  808.    Price,  fl.VS. 

Toa  author  of  this  book,  who  is  Pro- 
fessor of  Metaphysics  in  West  Virginia  Uni- 
rersity,  in  prf»en<ing  his  thesis,  bos  had 
three  object*  in  view,  viz.— to  oonstruct  a 
progressive  arguaicnl  logical  in  its  method 
and  correct  ia  it*  general  conclusions,  and 
likewise  defensible  in  each  iudiridual  part 
and  Item  of  It ;  to  free  the  subject  from  or. 
dlnary  obscurities  and  difBcuItics ;  and  to 
present  It,  "  without  dodging  any  of  its  pro- 
fMod  problems,"  in  such  a  clear  and  simple 
Biaaner  as  to  commend  It  to  the  general 
wader  who  is  willing  to  think  as  ho  reada 
Christian  theism  being  presented  ss  s  fuct, 
nuking  positive,  bold,  radical,  uncoropro- 
mising,  and  unirersal  claims,  the  author  pre- 
sents as  arguments  in  support  of  it :  Intelli- 
genoe  in  nature,  the  eutaxiologicsl  argu- 
nesi ;  volition  in  nature,  iho  tclcologicat 
argument ;  the  personality  of  Cod,  or  the  in- 
tvicive  argument ;  the  goodness  of  God,  or 
the  historical  argument ;  the  unity  of  God, 
or  the  monistic  argument ;  and  the  infinity 
of  God,  or  tha  causal  argument    As  "  anll- 

paalb" 

laat  ry»;ftni  "lUs 

rtnablnaUnB '.  klitr 


three  systems,  which  in  its  present  ptuue  has 
taken  shape  and  name  from  Herbert  Bpen- 
ocr,  "  the  great  agnostic  of  modem  times,** 
a  study  of  whose  works  "  produces  a  pro- 
found conviction  of  \m  depth  and  patienoe 
of  thought,  his  breadth  and  profundity  of 
scholarship,  his  fertility  of  imagination,  and 
his  frankness  and  earnestness  of  purpose." 
Tbie  system  is  reviewed  in  an  attempt  to 
shoir  it  to  be  logically  self.destructive.  A 
comparison  of  "  Evolution  and  Christian 
Theism  "  leads  to  the  conclusion  that  most 
of  the  objuctious  to  the  former  scheme  lie 
not  so  much  against  evolution  as  against  the 
mechanical  form  of  it.  "Nature  is  not  a 
machine,  for  it  is  plastic,  progressive,  im- 
provable, while  a  machine  is  neither  of  these. 
Matter  can  reveal  higher  and  still  higher 
forms  of  organism,  but  can  never  create 
them.  Matter,  motion,  and  force,  without 
a  directive  idea,  can  do  nothing  toward  ex- 
plaining a  rationally  developed  universe. 
But  wby  exclude  a  creative  and  directive 
idea  f  Let  that  idea  be  God.  There  is  not 
a  single  fact  in  nature  agtunst  the  existence 
of  a  personal  God  or  the  occurrence  of  an 
act  of  creation.  There  ore  many  facts  in 
favor  of  both.  Why  not  admit  that  God 
made  the  world  and  sustains  It  in  being* 
That  admisdou  would  not  blot  out  evolution, 
but  would  view  it  as  a  possible  or  it  may  b« 
probable  method  of  God's  creative  and  pror- 
idential  work."  The  question  would  then  be 
not  "  evolution  vertui  creation,"  but  "  evo- 
lution tbo  method  of  creation."  The  ques- 
tion of  immortality  is  also  considered 

Th«  Lajto  anD  THX  Comnj.KTTT.  By  S.  W. 
Thackout.  New  York  :  D.  Appleton  H. 
Co.     Pp.  22S.     Price,  %\. 

Tms  work  beans  (he  indorsement  of 
Henry  George,  who  supplies  it  with  a  pref- 
ace. In  its  original  form  it  was  presented 
as  a  thesis  to  the  University  of  Cambridge 
for  the  degree  of  Doctor  of  Laws.  The 
essay  has  been  expanded  and  arranged  for 
reference.  It  is  commended  for  the  fullneM 
snd  clearness  with  which  the  historical  and 
legal  aspects  of  the  question  have  been 
dwelt  upon,  the  attention  given  in  it  to  the 
'  T  of  compensation,  and  the  reUghUM 
r^-  and  conservative  dispwitioa  maid- 
fcsied  in  it  thrrjuRhout.  It  serves  the  olRoe, 
aooordlng  to  Ur.  George,  of  a  clear  and  dm> 
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pie  expoiitloa  of  ementiiil  primriples  and 
ioiportant  hcu,  which  sbftU  g^ivc  force  and 
defixutenem  to  the  iil$M  growing  oat  of  the 
doctrine  of  equulit;  of  right  to  the  use  of 
the  huid,  make  manifest  thtir  conformit; 
with  historical  ox|>cricuc<!and  roli(:ious  truth, 
put  them  in  such  a  relntioa  that  the  rec- 
ognition of  common  rights  in  land  joaj 
strengthen,  not  weaken,  the  recognition  of 
Individual  righia  in  the  products  of  lahor; 
ikad  snppl;  answers  to  the  argunienta  urged 
npon  the  other  eide.  Mr.  Tbauiccra/  begina 
Ilia  tbois  with  a  liistory  of  laud  tenure  in 
England,  diridcd  into  the  prc-f<ntdal,  feudal, 
and  po«t-feod>U  periods,  In  which  the  subject 
is  treated  with  special  reference  to  the  rights 
and  iatereeta  of  the  communit;  aa  diatinct 
from  th£  indiridual  interests  inrolred.  The 
origin  of  the  present  BVKteiu  is  traood  to  the 
acta  of  leso  and  1660,  "which  turned  mill' 
tary  tenures  into  free  and  common  socage." 
Commttniiy  rights  were  trampled  upon  or 
ignored  under  thetie  acts,  the  custom  of 
malcing  settlcmonts  grow  up  and  was  recog- 
nized, and  lands  before  common  were  in- 
closed without  effective  rviustanco  till  about 
half  s  century  ago,  when  laws  were  passed 
restricting  the  right.  The  licy  to  the  future 
of  land  tenure  luav  be  found  in  the  exercise 
of  the  right  uf  eminent  ilumiiiu,  H'liich  the 
Author  rrgnnJi)  as  an  assertion  of  Uie  state's 
Ownership  and  iu  right  to  change  tenants 
on  condition  of  the  new  tenant  indemnltTlng 
the  old  one  for  the  damage  he  ma;  suffer. 
The  right  of  the  community  to  resume  its 
possession  of  the  land  being,  as  the  author 
belieres,  shown,  a  second  part  of  the  work 
is  occupied  with  the  questions  relating  to 
compensation.  The  rights  of  the  communitj 
mav  be  reasserted  and  secured  hr  requiring 
those  who  occupy  or  cultivate  tlic  land  U» 
pay  to  the  community  n  full  equivalent  for 
the  special  piivileges  which  thoy  thu*  enjoy 
— that  U,  titrou^h  the  a{iprofiiiatirjii  of 
ground-rents  by  taistiim,  atid  ripplying  the 
prooecda  for  the  benefit  of  the  whole  (x>m- 
munlty.  A  plan  is  outllued  for  effecting 
the  change  vtith  tlie  least  harahness;  and 
the  beiwAvial  effcets  antidpaUnl  troa  it 
ue  snumsnited.  As  to  those  who  may  be 
supposed  to  be  Itiji  '     ^  .nge — r»- 

duesd  to  UtidUirds—  rMched 

that  tnoft  landlords 
out  noeiriug  advaui  . 


oompensating  llicm ;  while  the  otlisn^  If  mt 
lelatiTely  as  great  gainers  as  other  elaMwel 
the  community,  would  HOC  be  alM»okU4  IcMtSi 
The  landlords'  claims  for  coupcasitilas  tii 
examined  and  found  no'  '  'ti!r  bi  lav 

or  equity — in  fact,  the  '  cooubo- 

nity  against  them  is  assuau^il  tu  bv  th*  tsl- 
ter  one;  and,  finally,  they  irv  iorited  nsa- 
fuUy  to  accept  the  situation,  and  themadrts 
lead  hi  recognizing  the  justice  of  the  new 
dispcnsaUoiL 

Btcvies  is  Psdaooot.  By  TnoMAS  J.  V a«- 
OAK.  Bofton :  Rilrer,  liurdt^t  k  Co. 
Pp.  8B0.    Prios,  |1.75. 

Ths  author,  Principal  of  the  Bhedc 
State  Xurmal   School,  ami   licfoire 
ttormal  schools  at  i  '    Y.,  and 

Set.,  has  embodi-" .  uro«  tbc 

of  many  years  of  ol»crTi>iiuo,  reading, 
ing,  and  experience  in  the  exerdsa  i 
professioQ,  and  makes  in  offering  thea 
earnest  effort  to  contribute  toward  the 
motion  of  higlier  ideaU  of  education  sad  bd* 
ter  methods  of  teadiing."  His  tiew  of  ads- 
cation  in  the  genoral  sense  is  a  brood  eM, 
and  embraces  all  that  marks  the  dl 
between  what  a  child  is  by  nature  M 
and  that  which  he  becomes  by 
training,  and  eiperience.  In  this  sstta*^  bs- 
ture  ts  embraced  as  one  of  the  graiMH 
forces  of  education.  In  the  namw  ssbs^ 
to  the  ooiudderatioa  of  which  tUa  book  k 
chiefly  deroled,  education  is  rcatHctai  to  tkt 
effect  produced  upon  ths  young  adad  If 
those  who  seek  purposely  to  inflosatea  il, « 
the  direct  influcnw  of  teachers  and  acJMWla 
Its  most  Important  factor  ia  tnilniaK,  wWsh 
here  signifies  such  n  control  exercised  by  tlM 
tfurfcrT  over  the  pupil  as  will  lead  hto 
twe  Ms  facultirs  OS  to  secure  their 
dereloproent;  and  wbidi  has  for  tie 
diate  end  the  evoliition  of  twtwrr. 
faculties  may  be  groupc'  beads  of 

actjuiriug,  iiiiderelandln^'.  ..if(, 

and  expressing  knowlrdj^-,  each  of  •! 
again,  includes  It*  own  sersnU  topsei 
means.    More  nearly  than  any  othsr  ^ 

of  the  tmcher  U  t. <-  •'-  ■  '^-  >  - '  - 

Hon;  it  Is  an  ease; 
ocasfnl  srorfc  of  instrui.i 
oaas  that  best  prepw 

>  .    duties  of  nfc.    1 
r  cninlnf  4iaeui^ 
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Miuee«  tlie  iiiia^nvtion,  thinkini;,  the  eeiui- 
biUtlM,  lanpiin»c,  the  will,  learning  music, 
Uie  nso  of  book«>,  and  "tTAining  for  free- 
«li->m,"  Thi'i-e  tdusi  be  luethod  in  the  per- 
formaooe  of  tha  Icuclier's  work ;  bcnco  we 
Imvc  ■  aeries  of  clidfitcra  on  "  Methodology." 
In  "  Man  niul  hi:»  Metliod  "  tlie  principlo  Is 
onfonTd  tliut,  important  lu)  the  method  mnr 
be,  the  roan  bchinil  it,  who  sliovild  inspire  it, 
1%  more  10.  Method  In  questioning  and  in 
teaching  nriihmetic  is  treated  with  some  full- 
ness. The  vniue  iinil  purpose  uf  exatnina- 
tioiu  are  estimated.  "The  Ideal  Sohool- 
Loiastcr  "  boltls  up  the  objective  toward  which 
^HkrerT  teacher  Ahoiild  strive.  "  The  Tme 
n  Piiucilon  of  H  Normal  School "  ia  a  paper 
'  which  was  nward*?d  the  prize  of  the  Ameri- 
L^ylu  Institute  of  Instruction  in  1886.  "Ad- 
V  -i^ioe  to  Young  Teaehers"  emboJica  the  eulv 
I  tteDM  of  iicvcrul  aildrcaae*  to  gradaating 
■  rtiMMW  of  iho  nontml  school.  In  them 
"  Indcp-Tidont  Thinlting"and  "Ttminingfor 
aiiicnehlp  "  arc  prominent  topics. 

Qzoi/mr  or  trk  Qi-irKBiLm  Deposits  or 
TUK  PAfifii;  Slopk,  with  Ktt  Atlas.  Dy 
Giwnux  F.  Iii:cKi:n.  Wa.«liiiigtnn :  Guv. 
cramcnt  Priiiting.Oflice  (United  States 
Geological  Siirvev),  Pp.  486,  with  seven 
Plates.     AtU>s  14  iihevC«.     Price,  |2. 

Tbb  flold  work  of  the  invoatigations  i>e- 
oorded  ia  this  Tolumc  occupied  tiio  mo^t 
ol  three  season!),  beginning  in  1883.  There 
reinained  tn  ■■omplrtc  the  cintuinations  eat* 
iafoctorilj  (he  investigation  of  some  impor- 
tant general  problems  nffcoting  the  nrliole 
region.  Among  these  were  indirntinn.s  af- 
forded  by  the  palfontology  and  stnicturo  of 
ft  pterioii^ly  undctcnuined  non-confomitty 
existlllg  in  the  C'ooat  Rnnges.  Tlicse  were 
oooflruuid.  Anoilu-r  iiivc$ti<^ttion  relttod  to 
•  poaslble  connection  between  the  forma- 
tion of  ore  df|)o»its  and  the  metantorphism 
of  the  Me^iozolc  roclcs.  A  third  speoiul  In- 
quiry waa  directed  to  determining  whether 
tb«  driiotiiion  of  cinnabar  is  still  taking 
pUec  tt  Sulphur  Bank  and  Steamboat 
Spring*,  and,  if  so,  under  what  conditions 
the  salaUnn  and  precipitation  of  dnnabnr 
iho  aixwnpanving  mineral  occur.  The 
or  findj  that  the  quicksilver  deposits  lie 
•long  the  great  %\Q*  of  disturbance  of  the 
world,  ""'lie  of  thi'M  is  on  the  line  of  the 
prtncipni  I  tystcms  of  Euro|)e  and 

Asta,  ail  r  coincides  with  the  weat- 
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em  ranges  of  the  Cordilloran  system  of 
America.  The  principal  mines  are  at  AU 
roaden  in  Spain,  Idria  in  Austria,  Iluan- 
cnvclica  in  Peru,  and  those  in  California. 
From  1860  to  1880  California  stipplivd 
nearly  half  the  product  of  the  world,  but  ia 
not  probably  destined  to  maintain  the  same 
rank  in  the  future.  Quicksilver  wad  first 
recognized  as  occurring  at  the  croppings  of 
the  ticw  Almaden  mine  in  1S4S.  But  few 
other  minerals  occur  in  considerable  quanti- 
ties with  the  ore.  Among  them  are  pyrita 
or  marcoaitc,  arsenic  and  antimony,  and 
sometimes  copper  ores,  while  other  mctaU 
liforous  ntincrals  arc  comparatively  rare. 
The  principal  ganguo  seems  to  be  silica  or 
carbonates.  The  cinnabar  ap|)f>ars  to  bare 
been  deposited  solely  in  pre-existing  open- 
ings, and  never  by  substitution  for  rock. 
The  fissure  systems,  whicli  are  always  pres- 
ent, are  very  in«gulnr,  and  deposits  can  not 
conveniently  be  classified  according  to  exist, 
ing  srstcms.  All  of  them  seem  to  have  prol>a> 
bly  been  deposited  in  the  same  way  from  hot 
gttlphur  springs.  At  Sulphur  Bank  cinnabar 
is  now  being  precipitated  from  heated  waters 
largely  by  the  action  of  ammonia;  at  Stenro- 
boat  Springs  it  is  bcitig  depi^sited  without 
complications  from  the  presence  of  ammonia. 
In  dealing  with  the  processes  by  which  the 
ore  lias  been  dixsolved  and  precipitated  in 
nature,  it  has  been  shown  by  experiment 
and  analysis  that  cinnabar  unites  with  sodi- 
um sulphide  in  various  proportions,  forming 
soluble  double  aulphiih^,  and  that  these 
compounds  can  exist  in  such  waters  as  flow 
fn^m  Sulphur  Bank  and  Steamboat  Springs, 
eitlier  at  ordinary  temperatures  or  above  the 
boillDg-point.  The  quick!>ilver  is  probably 
derived  from  granitic  rocks  by  the  action  of 
heated  sulphur  waters,  which  ri^e  through 
the  granite  from  the  foci  of  rolcaoio  aotiritjr 
below  that  rock. 

Coal  unt  rat  Coal  Uisks.  By  Oovxi 
GREixr.  Boston  and  New  York  : 
Ifoughton,  Mifflin  k  Co.  Pp.  24ft.  Price, 
78  cents. 

This  ia  a  rolnme  of  the  attraetlTe  "  RIT' 
ersido  Library  for  Young  People,"  and  Is 
intended  to  tell  readers,  in  a  style  free  from 
minute  details  and  tccbnicslitics,  all  that  re- 
lates to  coal  and  to  procuring  it  from  the 
earth.  Tlio  infonnaiion  has  been  gained  for 
the  most  part,  the  auUior  says,   from  (ler- 


taoal  ctpericaw  in  t\ie  tnlnm;  but  Itltte  of 
It  cotnei  from  books,  fur  the  litcruture  of 
the  nficcial  «utijcct  h  meager.  licginiiiiig  at 
tbi'  bvgiuoing,  w«  li«ve  a  brinf  rofcrence  ta 
tbc  guolci^ciil  n'ronl  prvnpusi  to  coaL  Tbrn 
the  compuaiiion  of  cual  la  L-luciJnlcd,  the 
time  «rliL-(i  it  noM  formed  is  dcfliicil,  and  the 
aiiiMiioit  i>f  ttiu  coiil-beiis  is  described.  Tiic 
history  at  it  relates  10  our  own  pcrioil  \m!- 
giiM  'vritb  tlic  discovery  of  coal  and  iti  intro- 
duc'tiua  Into  u«e.  Tlic  account  of  tlii<  aiiuca 
itiuludes  tbc  way  into  tbcm,  ibu  {ilan  ul'  a 
Ij^iiail  mine,  "  tbe  minvr  at  work,"  thv  ob- 
audea  and  liangers  he  boa  to  encounter, 
and  tbc  anttimcitc  Ureakun,  A  chapter  ia 
piim  to  tbc  bitumicoti.s  c»al  miucj.  The 
acc<juDt  of  "  The  Boy  Worltera  «t  tlie  Mines  " 
i»  of  |iarticu1ar  Intcrotit  tu  the  young  peo- 
ple, and  tbv  (-ba|itcT  do  "  Minora  and  Ibeir 
Wage*  "  to  acorobera  for  facta. 
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phin:   P.  nu, 

Price,  81.26. 

TuK  great  number  and  variety  of  the 
thiogii  to  bo  attended  to  in  «  caae  of  child- 
Urtlt,  many  of  which  are  not  so  fotniliar  aa 
the  matters  concerned  in  the  trcatnicril  of 
disc'tite,  together  with  their  iuiportoncc  as 
alTocting  two  llTca,  make  n  opi.^ial  mauiiol 
on  thia  subject  hitrhly  de«inb!e  for  the 
nurse  It  would  be  well,  also,  for  every 
mother  to  have  read  a  book  of  ihia  «ofi  be- 
fore her  con&Dcmcnt,  in  order  tltat  she  may 
nudcrsiand  and  co-operate  in  the  efforts 
of  Uic  physiclAn  and  nurse  for  her  ird- 
fare,  imd  be  prutoctcd  from  the  atitii]aatcd 
wisdom  and  ditmial  talcs  of  injudicious 
friends.  It  would  bo  ilifflcutt  to  mAko  a 
more  coroprehcnittve  and  priurticiil  book  than 
Dr.  Fullertun'o,  II  i;<  nn  outgrowth  of  I  lie 
otC(<nsirc  pnctire  of  the  hospital  and  the 
ayatcinatic  Inslnirtinn  of  the  nurses'  train- 
ing-school. Tl  'vhich  it  einbiKlic! 
ar<!  cbii'Qy  thr  "T  *  svfiea  of  li-ct- 
urca  dellYcred  yvnrly  by  Dr.  Anna  E.  Brw>- 
matl  to  tlic  nurse-pupila  of  tfic  Woman'* 
IlMipiliil  of  Pliiladeliiliia,  and  thiiy  are  fol- 
lo«f(Hj  In  the  Maternity  c<innect()d  with  that 
IiiHipital.  Tbe  whole  ground  from  tbe  iitiin- 
BgcmenC  of  |m  '  Dts  of 
Mtly  uifaney  ,  auffi- 
Jy  il*laSlid  f.ir  tlic  utr  uT  u  tnilne<t 
ut  givoti  for  the  c«re  of  tbe  patiunt 


ifflfflediately  before  and  during  labor,  for  th* 
otrc  of  tbe  new-born  infant,  and  tbe  laaa- 
ag«mcnt  of  the  lyiog-in.  The  appUaaaaa 
which  the  narf«  will  ne«d  to  obc,  and  th« 
articles  of  clothing  for  moth«r  and  uhild,  aM 
described,  and  many  of  thciu  are  figured. 
Tlie  Jcnoe«j>-Miller  reformed  garment*  oic 
indorsed.  A  short  chapter  is  devoted  to  the 
appoarance  of  Infontit  in  faFaltb  and  tli«e«Mt. 
In  the  chapter  on  oilmrnt^  of  Infancy  tiie 
antttvttt,  or  brv«d(.'r,  for  ko<.'[iiag  preinalmt 
infanto  worm,  iti  described  and  fignnd- 
Throngbout  tbe  volume  reference  !l  R>«d« 
easy  by  printing  the  subject  of  each  iiara- 
giapb  iu  the  margin. 
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Tni  Triassic  rocks,  according  tA  PreC 
Newberry,  probably  funiisbud  tbe  first  fa** 
eils  collected  on  this  continent :  Babe*  at 
Durham  and  Sunderland,  Coun. ;  planta  it 
Richmond,  Va. ;  and  tbo  eo-ealied  blid>timckB 
at  Turner's  Falla,  Maaa.  Whila  ih*  fonna- 
tion  has  received  k  io 

detail,  no  systcmati  .-h 

study  of  itn  fauna  or  Quru  us  a  wljutc 
attempted  till  about  1880,  when  Prof.  Foi^ 
taine  took  it  up  for  the  f»«*ll  pUnta  ttf 
Virginia  and  North  Caiollna  Unoaoic 
basins.      Uis    publication    estabQalxd 
paratlellsm  of  our  new  red  aandaUMM 
the  kcuper  of  Europe.     Tlie  animal  reroalai 
were  left  to  be  studied,  and  that  work  waa 
taken  up  by  Prof.  Newberry,  with  reaults 
that   aM)   presented   in   t' 
»|iecial  Htudiva  arc  proo 
sketch  of  the  new  red  r  i 
New  Jersey  and  Coonccti 
r*bi)if>nit  of  »bieb  to  oii' 
pear  to  be  dilTcrfut  opin 
rocka  arc  about  five  thoumuul  . 
present  some  singularities  of  rt. 
niai4TiaU  were  probably  derived 
ttdjaconl  highlomla.    The  roek-    —  ■ '— ■» 
tcrired  by  their  red  color,  di-r  ! 

oxide  of  Iron,  the  prcooneo  ot  r  iii<.  u  ]>nyv 
tliat  the*  contalnai)  hut  Utile  oignnle 
«!  >d.      Th<>ir    rvlaUatia    (o  ikt 

1':,  of  the  iiilcrior  aivl  tbi*  waalarB 
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margin  uf  the  contiaent  cao  hardly  be  e»- 
iAblUb»d  niiboul  lurgcr  collections  o(  fossita 
in  Western  locaUttos.  Th<;  fishes,  though 
fur  •«  yet  known  representing  only  «u 
genera  and  about  twcaity-fivo  spit'ies,  mo 
locally  very  numerous,  auJ  are  foutuJ  in 
many  [ilncrs.  The  principal  sites  rfprosentcd 
in  the  volume  arc  Boonton,  N.  J. ;  Durham, 
Conn. ;  aricl  Tunicr's  Falla,  Hue. ;  wliilc  tbey 
bare  nl«o  been  obtained  at  Plaiufield,  Kil> 
fonl,  Kcwark,  and  near  Holmkcn,  N.  J.,  and 
at  MiJdIctown,  Sudbury,  Chioopw,  Amherst, 
*&d  Qaiilcy'a  Falla,  in  the  Connecticut  Tal- 
I«y.  The  wjvend  species  are  described  in 
detoH  and  ilbistratod  by  figures  apparently 
of  the  «iz(>  of  nature.  Wo  are  glad  to  learn 
lliat  tli«  author's  collection,  which  is  the 
St  yci  maile.  Is  safely  deposiioil  in  the 
proof  Geological  Mtiseuca  of  Columbia 
College 
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LiacRos  ATOTTTBa  bourk  kl  Cuua  dk  la 
Rw6ntK!A  AiiiENTisA.  (Notes  on  the 
Climate  of  the  Arj^cntine  Republic.)  By 
Udjiltkiuo  G.  PAvitt,  Director  of  the 
Argentine  Meteorological  Office,  Duenos 
Ayrta.  Pp.  'iSi,  with  27  FUtca  and 
Charts. 

The  Argentine  Meteorological  Office  was 
blijbed  in  1872,  and  vras  organized  an> 
the  direction  of  Dr.  B.  A.  Gould,  whom 
Jlr.  Davis  succeeded  on  hi.*  retirement  after 
twelve  years  of  scrrice.  It  has  gradually 
extended  its  sphere  of  operations  to  the 
mo«i  remote  part^  of  the  country,  and  now 
receives  obsenratiooa  of  the  more  itnp<:irtant 
weather  pbenomenii  from  sixty-six  stations, 
and  of  rainfall  from  ninety  more.  The  m\ 
Tolumes  of  the  publicationa  of  the  office 
embody  the  results  of  obacrvations  taken  at 
t»euty-5ix  points,  with  analytical  discusiiions 
of  the  data,  and  deductions  of  the  general 
laws  of  iitmospheric  changes;  and  the  ao- 
Daal  reporu  contain  a  large  part  of  the  re- 
salts  reached  in  the  corresponding  years. 
But  a  muri!  compact  work  was  needed  to 
embody  a  tiumuiary  of  these  results  adapted 
to  practical  use ;  and  the  attempt  is  made 
to  supply  this  need  in  the  present  volume, 
wtdcli  Is  Intended  to  put  within  reach  of  the 
colniii«»,  th»?  farmer,  and  the  doctor  such 
IV  il  facts  as  bear  upon  their  in- 

il  •  rptises    and    hygicaio  studies. 

T«eulf-<it(f  station*  »rw  selected  as  typical 
of  till.-  tario'is  rliinatological  conditions  that 


prevail  in  all  parts  of  the  republic.  The 
lines  extend  from  the  Atlantic  coast  to  the 
western  points  of  the  country,  and  from  lati- 
tude 84'  B3'  in  Ticriu  del  Kiiego  to  Saltn  in 
latitude  26"  46'  20"  ;  the  iiltitudos  range 
from  8  metres  to  2,845  metres  above  the 
level  of  the  sea.  To  each  of  these  «tatioD9 
is  allotted  its  given  space  for  gonenil  de- 
scriplioD,  with  tables  reprwentinp  the  vari- 
ous meteorological  facts  in  detail  and  a 
graphic  chart.  The  publication  thus  fur- 
nishes a  summary  of  the  local  climate«,  de- 
duced from  sevui'aJ  years'  observations  of 
the  various  districts  of  which  (he  particular 
stations  arc  the  ceoCcrB. 

Monopolies  and  tiii  Peoplk.  By  Cbaklh 
W.  Uakkr,  C.  E.  New  York:  G.  P. 
Putnam's  Sons.  Pp.  2153.  Price,  SI. 25. 
TBXac  is  abundant  reason  for  indudiug 
monopoly  among  the  "  Questions  of  the 
Day,"  as  is  done  in  this  volume.  Trust*  and 
monopolies  exist,  as  the  author  shows  at 
len^h  in  a  scries  of  chapters,  in  manufactur- 
ing, mining,  transportation,  trade,  and  labor. 
There  arc  monopolies  constrtictcd  directly 
by  thoee  who  profit  from  ihora,  monofiolics 
created  by  municipal  enactments,  and  mo- 
nopolies supported  by  j»oveminental  policy. 
The  author  next  examines  the  theory  of  uui- 
versal  coinjietition,  after  which  he  ct^tcs  the 
laws  of  modem  competillon.  He  denies  that 
"  the  prevalence  of  monopiiHca  evidences  the 
decay  of  the  nobler  aspirations  of  humanity." 
Ho  regards  them  as  an  outgrowth  of  the 
modem  conditions  of  industry,  and,  while 
they  involve  evils,  he  affirms  thot  "  the 
remedy  for  the  evils  of  monopoly  is  not 
abolition,  but  control."  Ho  then  spcciflcs 
Boroc  of  these  evils,  and  names  also  some 
ameliomling  influences.  The  remedies  that 
have  been  proposed  are  based  on  one  or  the 
other  of  the  opposite  principles,  individu- 
alimn  and  sodctism,  or  communii<m.  Hr. 
Baker  maintains  that  neither  should  be 
adopted  wholly,  and  in  his  concluding  chap- 
ter advocates  the  owning  of  all  railroads  bj 
the  Government,  and  their  operation  by  cor- 
porations which  should  pay  a  rental  for  the 
privilege ;  the  owning  of  mines  by  the  States, 
which  should  lease  them  to  private  part.ie* 
for  operation.  WBtcr-worki<,  frits  and  elec- 
tric lighting  plants,  street  railways,  and  simi- 
lar local  enterprises  should  bo  owned  by  the 
cities  in  which  tbey  are  located,  and  also 
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operated  bf  private  oompuics.  Ur.  Bukcr 
do«8  not  favor  the  auiue  procedure  Id  the 
GMO  of  tnoDopuliea  in  tnuio  and  inauutactur- 
Lng.  But  be  would  legalize  tbcm,  and  llien 
(oroc  them  to  lot  daylight  in  u|kid  their  cip> 
enttioiM  and  agreements,  and  apply  to  them 
die  priuciple  of  nou-diacrimination. 

Aryan  Sun-Myth*  the  Onffincf  Rdiyitmt 
(NIrut  ii  Knight)  ia  the  title  of  a  book  de- 
signed to  bhow  that  the  mythology  of  thiii 
great  priniitire  raoe  \a  the  parent  of  the 
chitif  modern  religions,  jitst  a«  the  race  itself 
Is  the  paivQt  of  the  peoples  who  hold  tbe.«ie 
relij^unA,  In  the  Aryan  mythclogj  we  have 
the  iniautculate  conception,  from  which  the 
■on  of  heaven,  the  sun.  is  l>om,  at  the  time 
of  the  December  eoUtice.  We  have  the 
tvelre  Bigita  of  the  zodiuc  aa  hia  diaciplea; 
biii  teroptntiou,  persecution,  and  execuiion. 
Tlierv  iK  u  descent  of  the  sun  into  hadc9, 
when  he  enters  the  sign  Caprioorntia  and 
appears  to  remain  three  days  at  his  lowest 
point.  The  Aryans  observed  baptiKni,  sac- 
rifice, and  the  cucharist,  and  the  doctrines 
of  oritgHual  sin  and  the  fallen  condition  of 
man  were  not  unknown  to  tbeiu.  When  we 
oome  down  to  the  Hindus,  who  have  written 
religious  records,  we  find  the  same  features 
and  more.  So  also  among  the  Persians,  the 
Egyptiaiia,  the  Chinese,  the  Greeks,  the 
Beaudinamns,  and  the  ancient  Mriicann. 
Some  of  the  same  ideas  are  found  among 
other  ancient  nations  of  the  Old  World,  and 
amont;  the  American  Indiana.  "Ancestral 
and  other  systems  of  worship,"  says  Mr, 
Charles  Morris,  In  the  introduction  which 
be  contributes  to  the  volume,  "  have  Influ- 
enced religious  practice  and  ceremony  to  a 
marked  extent,  but  have  had  much  less  to 
do  with  the  growth  of  doema  than  the  in- 
trScate  details  of  the  history  of  the  pods,  to 
which  the  numerous  phenomena  of  nature 
pave  rise.  Over  religious  belief  the  sun  has 
exercised  a  dominant  Inflnenec,  and  still 
faintly    yet   di^l  shines    through 

the  most  npaqn*  ,  of  modem  thso- 

togiokl  dogmas." 

In  a  paper  on  T(achi*ff  Sichool  (JhUdrrn 
to  Think  (D.  Appleton  k  Co),  Prof.  Otoryt  B. 
dVttMxnni  discusses  flmt  the  question, "  What 
Is  the  ftspaelty  and  ezerehw  tit  th#  mind 
.1*  Indicated  by  the  tsnns  '  thonghi ' 


and  ■  thinking' r"  Dc  shows  thai  lu  tba 
reaction  from  the  old  mechanical  drill  w« 
should  avoid  going  to  the  oppodte  extifiine 
of  taxing  tbe  child's  mind  tteyond  its  pow. 
era.  The  faculty  of  thinking  is  a  grout 
and  ncedfi  to  be  dealt  with  aooordlng  lo  I 
Btage  of  development  it  has  rt<nched.  Ca-" 
paeity  to  form  abstrxcl  Ideas  ami  icsjion  Cim* 
sccutively  does  not  come  at  once ;  "  yet  long 
before  reasoning,  strictly  so  called,  is  lirvol- 
o))ed,  there  is  rationality,  the  cser<ise  of  lo- 
telligeiice  in  unifying  the  scatt^rc-O  partim* 
lars  of  sen^c  ■,  in  correlatiog  facts  and  light- 
ing up  ouc  fact  by  another";  and  it  ■•  "" 
alive  in  the  diild's  mind,  in  tbe  v 
that  asks  the  reason  why.  While  «. ' 
dislike  remote  nbstraelion^  they  are  > 
of  gxineral  thought  and  rational  ootwccting, 
and  make  crude  attempts  at  rational  syntbfr 
sis.  The  manifetitationB  of  these  faiCUlliM 
may  be  watched  for  and  taken  advantage  of 
and  directed  as  they  appear,  and  the  child 
thus  b«  led  gradually  up  to  the  h&bit  of  ra- 
tional thought  on  every  subject.  Tills  pi* 
cept  partly  fumishcs  the  auswer  to  the  •!»• 
thor's  second  question,  "  In  what  ecus*  or 
within  what  limits,  if  any,  should  the  drvsl- 
opmenl  of  thought  ba  a  pmuineut  »\m  In 
the  training  of  school  children  (  "  A  third 
qiiesliun,  involving  the  consideration  of  ways 
sod  means   for  devflopiu  ii- 

gence  in  the  pupil,  is  t(.io  I-  ul 

in  a  single  paper;  and  U|tou  it  tbe  aut 
aims  only  to  enunciate  broad  prindpica 
make  helpful  suggestions  without  guiofi  I 
details. 

In  A  liamhlfrU  Lease,  Mr.  Braif^ 
JhfTfil,  one  of  tlie  most  pleasant  ol 
rural  essayists,  assumes  the  position  bf  • 
leaschoUl  tenant  of  other  r  - '  *  "  -' 
woods  to  the  extent  of  tl 
mcnt  and  opportunities  Iit  ll>i-  ^tml;  oC 
life  and  nature  that  they  alTord.  He  Uutv- 
forc  makes  himself  at  bntiic  In  them,  aad 
keeps  company  with  the  trees  and  flumn 
and  Ineci-ts  and  birds  ;  with  nome  of  whliil 
he  has  enjoyrd  priTilcpta  of  rutiT  el"«L 
associailun.  Tlie  pn*«ent  voliioM 
some  of  the  fmit-i  ntiL'^i  lu 
In  th«s«  posat - 
fnilts  in  "•— ■ 
•ional  d.' 
dur. 
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reports  his  obsorvntlona  on  clima- 
tolugy  and  seaaoiial  pheiiomeiM ;  draws  the 
l«s«onfl  to  be  learntd  from  a  ramble  in  "  an 
old  road " ;  cxiilta  the  man  "  b«hiD<l  the 
eye "  ralhcr  than  the  eye  us  the  important 
factor  in  oli.icrratioD,  and  the  meDtal  atti- 
Itido  in  "taking  a  walk";  and  present* 
utadtM  of  mountain  scenes,  "  butterfly  per- 
ehologr,"  and  the  tneano  by  which  the  par- 
tridge executes  bis  "drumming."  (Hough- 
loo,  MifBin  &  Co..  f  1.35.) 

The  Anatomy  of  Astran^  Dance,  pub- 
lished in  quarto  form  by  the  Smithsonian 
luatiiution,  comprises  six  lithograph.<*  from 
drawings  mado  by  A.  Sanrcl,  under  the  di- 
rection of  Prof.  Afpusia  in  1819,  illustrating 
the  etructure  of  that  madrepore,  the  only 
rcpre»cnlativo  of  the  family  in  shallow  New 
finglnnd  waters,  with  text  explaining  the 
plates  by  J.  WaJur  Feieka.  Although  there 
has  ha^n  a  great  advance  in  lilatologic&l 
methods  since  tlio  figures  were  drawn,  it  has 
hardly  extended  to  the  minute  anatomy  of 
these  creatures ;  so  that  the  representations 
are  nearly  as  fresh  as  if  they  bad  been  drawn 
to-day.  Whatever  may  be  lacking  to  bring 
thorn  up  to  the  present  state  of  knowledge 
b  mippUcd  in  Mr,  Fcwkes'a  descriptions, 
which  are  ba»e<l  on  studies  of  living  speci- 
mens. 

Studki  t^thf  Sfaerothirn,  Morpholoffient 
and  othertpise,  with  the  View  of  inJicntinif 
Uieir  Rflationthim  and  defining  (heir  Sntral 
I\miiom  in  the  Si/nirrn,  by  R.  W.  S/iv/eUl, 
M.  D.,  bear  upon  tbe  oomparatirc  anatomy 
and  place  of  the  gwift^  whip-pot>r-wills,  and 
buinming-blrda.  The  author  had  already 
proposed  a  separate  order  for  the  Trochili, 
or  humming-birds,  and  is  more  than  ever 
conrinoed  of  the  correctness  of  his  scheme. 
In  the  present  csmv  he  propo'es  a  new 
group  or  order — that  of  Ci/pudi — for  the 
■wift«.  This  order,  were  it  represented  by 
a  circle,  would  be  found  just  outaldo  the 
pamorine  circle,  "  but  tangent  to  a  point  in 
its  [Ksriphcry  opposite  the  swallows. 

Id  a  monoirrapb  on  The  World't  Supplif 
/W,  Prof.  W  J  MeOt»  describes  Kxk 
and  U»  u'  accounts  for  its  for- 

uloD  by  tl  -iiiou  of  the  orpinio 

f'  '  :'ij< ;  answers  in 

111  whf>ther  it  is 

[irobahly 
<i|;b  at  a 


decreasing  rate;  and  prt^icts  that  it  is 
destined  to  be,  after  the  coal  ha?  been  ci« 
haufited,  the  world's  unfailing  supply  of  foel 
and  light. 

Tho  address  of  Prof.  Charltn  A.  Whilt,  as 
Vice-President  of  the  Oeological  Section  of 
the  American  Association,  ig  do  voted  to  the 
sun-ey  and  definition  of  The  North  American 
Afemifiie,  particuliirly  of  the  formation  called 
Triasslc.  There  arc  doubts  about  the  corre- 
spondence of  this  with  European  forma* 
tlons  ;  and  this  and  certain  other  facts  give 
occasion  for  the  expression,  with  some  full- 
ness, of  the  opinion  that  we  must  not  expect 
to  discover  a  precise  correspondence,  cither 
in  time  or  character,  in  the  geological  history 
of  our  own  and  other  continents,  or  an  ex- 
act identity  of  formations  in  them.  Ilcnce, 
with  all  respect  to  European  classification 
and  names,  which  may  still  be  used  tenta- 
tively in  each  of  the  great  divisions  of  the 
earth,  and  with  reference  to  the  ultimate 
establishment  of  a  univenial  system,  it  is 
for  North  American  geologists  to  elaborate 
a  scheme  for  the  formationa  of  our  own  wn- 
tinent 

In  a  pair  of  papers  on  Mefioritti  and 
what  they  teach  %u,  Dr,  I!.  Hauoldt  anm- 
marizes  what  has  been  learned  about  me- 
teorites, and  declares  bis  own  theory  aa  to 
their  ori^n.  This  theory  is  based  on  the 
presence  of  liquid  carbonic  acid  in  the  cavi- 
ties of  these  bodies.  The  fluid  is  ascet^ 
tained  to  be  carbonic  add  by  the  instanta- 
neous chanE;e  of  form  which  it  undcrgooa 
between  30°  and  81°  C,  which  Is  character- 
istic of  that  substance.  Now,  cnrbonic  acid 
can  not  be  liquefied  except  under  a  pressure 
which  exists  in  nature  only  deep  in  the 
earth.  Hence  the  oictcorites  must  have 
been  at  some  time  subjected  to  .luch  a  press- 
ure. It  is  therefore  concludefl  that  they 
hare  come  from  tho  interior  of  some  plane- 
tary body  which  has  been  rent  by  an  explo- 
sion. 

Pntefedini;*  0/  the  Bmlon  Sorieh)  o/Naht' 
red  Hintorif,  Vol.  XXIV,  contains  the  reports 
of  the  society  and  its  proceedinga,  with  the 
papers  read,  from  May,  18H8,  to  May,  1889. 
Prof.  Hyatt's  report  as  curator  of  the  mnae- 
um  shows  that  that  institution  is  growing  nt 
a  healthy  rate,  and  the  arrangement  of  its 
collections  is  gulug  forward.  The  paperd 
tvlate  to  various  topics  of  biology,  geology, 


» 


and  oruhwologT.  Among  tlicin  are  Uimu 
of  Prof.  Hystt  on  the  "Evolution  of  tht 
Faimu  of  the  Lower  Lia«";  of  Mr.  S.  H. 
ScudUur  on  a  PaUcozoic  "  CockrasL-h  Faiina  " 
U  Binhniond,  Ohio;  of  ProL  Ifarcou  on 
**CBtiadlan  Geological  Clns<-i(icalioD  for  the 
ProntiO'  of  Quebec" ;  of  Mr.  Alfred  C.  Lane 
on  the  "  Reology  of  Nahant  " ;  of  ilr.  War- 
ren Upham  on  "  Marine  Shells  and  Krag- 
tuvsili  of  Shells  in  the  Till  ncur  Dostou"; 
of  Mr.  Suinuet  (jormou  on  the  "  F.voluUon  of 
tbc  Rattlesnake  "  ;  and  of  Prof,  (ioodall  ou 
Ibe  "  Life  owl  Work  of  Dr.  Asa  Omy." 

Suvcral  arv<ha.<ological  papers,  nbich  ap- 
pc«ar  in  tliia  volume  of  the  "  Proceedings,"  are 
aleo  published  eeparately  hj  the  Pcnbody 
MuBvuni  of  American  Arohanoloj^  and  Eth- 
nology, under  the  title  of  Palnt/lithie  Man  iti 
JSuattrn  and  Cenirai  Amtriea.  They  are 
"Early  Man  in  the  Delaware  Valley,"  in- 
olnding  an  account  of  the  lately  di^rorcred 
"Rook  Shelter"  at  Naaman's  Creek,  and 
doMriptlona  of  Palitollihic  implcuieuti. ;  atid 
an  account  of  an  implement  frnni  the  In- 
diana gravel,  by  Ililtiome  T.  Cresson ;  Prof, 
O.  F.  W  right's  paper  on  the  "  Age  of  the 
Philadelphia  ReU  Gravel  "  ;  "  Watcr-woru 
Implements  from  the  Delaware  River,"  by 
Dr.  C.  C.  Abbott ;  and  remarks  on  the  whole 
subject  by  Prcaident  F.  W.  Putnam.  Prof. 
Wright's  paper  bears  upon  the  age  of  the 
rock  shelter  and  of  the  implements  in  the 
Delaware  Valley  deiscribed  by  Mr.  Crcfson, 
whit'h  tho  author  decides  are  older  (perhaps 
by  a  thouiiand  years)  than  the  depo>lt«  at 
Trenton,  N.  J.,  Loveland  and  Modbonvillc, 
Ohio,  Little  Falls,  Uiim.,  oad  UedorA,  Ind. 
(CreMoti), 

An  Okaidian  Impiement  from  PWrform* 
I>qx»iU  in  Nevada,  by  WJ  Mf  Ott,  discussce 
the  age  of  a  haudaoroc  ncollUiic  work  found 
on  \Valker  River,  to  which  the  »iithor  hue 
■trendy  made  reference  in  tbi*  "  Monthly  " 
(November,  1888,  p.  2n).  The  solution  of  the 
question  in  partly  dependent  upon  tlie  oliar- 
aetvr  of  the  ueturrcnce  of  the  Itjuplcinetit — 
whether  it  be  adventitious  or  normally  tn  aitu, 
Thedeposit  being  unooneotidatcii,thU  con  not 
be  dourmined  certainly  without  lh«  h«lp  of 
oihiir  liuriian  r«llc4  fonntl  in  tbo  Mine  pl»c« 
to  ki>p|i  it  company  ;  and  nich  bare  not  been 
found.  Gut,  since  the  Impleuient  wat  oU 
Mrred,  thj>  diiioovf^ry  uf  o  '  ' 

I  reltc*  la  rarioua  pai 


has  ^vcn  color  to  the  bypotheala  that  thU 
wasi  an  original  deposit ;  and  the  Author  now 
inclines  to  that  view, 

TTu  Aboripinti  o/ thr  JtuiriH  of  Cofvia* 
Ua  and  the  Ifurtr  Potomac — a  cyiapoitiam 
In  the  Anthropological  Society  of  Wa*liix)^- 
Urn — b<.'8ide«  an  address  by  Oiu  T.  Mastm, 
iutro<hiriiig  the  «ubjcet,  contains  papers  on 
"  The  Ocolo^cal  Antecedents  of  Han  in  the 
Poioiiiuc  Valley."  by  W  J  McOee;  •*TIj£_ 
Palo-olitliic  Period  in  tbc  Di»triet  of  Coh 
bla,"  by  Thomas  WilMn ;  "  Ancient  Villi 
Sites  and  Aboriginal  Wotkshopa,"  by  S.  V. 
Proudfitt ;  "  The  Pottery  a««l  Teililc*  of  tha 
Tide-Water  Region."  by  W.  D.  Uulmet; 
"The  Shell  Mounds  of  tbc  Potomac  and 
Micomieo,"  by  Elmer  R.  Reynolds ;  "  Indian 
TritMTs  of  thu  Di«iriet,"  by  .laiiitjs  Moonry; 
and  a  diarusslon  by  Ptt>f,  F.  W.  Puttiam. 

Of  eix  additional  "  riiillctins  "  of  ihfl 
United  Stnte8  t!ei>lr>gical  Survrr,  No.  <»  |«_ 
On  t)u  Form  and  Panlion  of 
with  dpeeial  referenoe  to  its  il' 
juperfldal  maaaes  symmctrieilly  divpotMl 
about  a  normal  to  the  eartii'a  lurtaoa,  by 
Koberi  Sim/iton  Wvodiecrd,  The  trviaUw  It 
mathematical,  and  rc1nte«  to  «  pmblna  tt 
peculiar  difficulty,  the  Bolutioo  of  which  bal 
been  ai  yet  only  approached.  Tbr  mmm 
author's  Laiitudit  atul  Ltmijiludonf  Cm*tim 
PoinU  in  Mi*»i7uri,  /ianiKU,  and  JVnB  .V«S>> 
ieo,  conaiitiiiin-r  "  ftiilMin  No.  -iS."  n-Ut«i  to 
theprvw  tiou  at  Oswego,  Elk 

FiUlH,aii  :     M.  ;  Spriiigflrld  aiul 

Bolivar.  Mo. ;  and  All)uqucripie,  N.  M.  Tbo 
author  has  endcavorti]  to  collect,  Mmagt, 
and  diseuas  the  observations  in  such  a  mas- 
ner  as  to  render  ibeir  rcsultj  moat  OMfol  fee 
the  purposes  of  geography  aitd  jgeodM^. 
Ballctiu  No.  00,  also  by  Mr.  Woodward,  cod. 
sists  of  Formulcu  and  TMti  to  faaXiUtt  ISim 
C<^iitlrue<ion  of  Map$.     The  tut  r*. 

parcil  for  the   DlvixSon    of   '.  in 

IMSn-'Sd.      Constant    uito    ri-  '  la 

donmnatntcd  thrir  utlHtr.     Tli •■» 

r\ivi«<s.)  : 

by  an   •    , 
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and  Washington  Territory  "  ;  "  Cretaceous 
FoseOs  from  Vancoaver  Island  Region,"  in 
wbicb  an  intimiitc  relation  b  ohown  with  the 
fauna  of  the  Ohioo  group ;  "  The  MnlluHcao 

CFnunn  of  ilie  P«get  Group,"  imiquc  and  indi- 
Bkting  deposition  in  n  large  irstuary ;  and 
"  Mesozoic  Mollu^ca  from  tlic  Skjutbero  Coast 
of  the  AliVakiin  Poninsuia,"  which  are  re- 
garded ns  new.  No.  82,  Suhetirrirtt  Dreay  of 
Jioeki  and  OrU/in  oj  the  /ltd  Color  of  Cer- 
tain Fonnalioiui,  relates  gtudies  of  the  sub- 
ject *>y  fxraet  Clark  JiumeU,  chiefly  nrootig 
the  Appalachian  Mountains  in  Virginia  and 
North  Carolina.  The  author  believes  that 
dinngea  l>y  decay  have  n  wider  geological 
bearing  iIisid  has  generally  been  RBi'igned  to 
tbem  ;  and  that  the  red  color  of  certain 
^^■gandstonea  is  due  to  a  coating  of  their  par- 
^^Miclea  wilU  fonic  oxide  received  during  the 
'  proceeH  of  eubaerial  decoy  of  the  rocks-  of 
the  dibrit  of  which  thi'V  are  composed.  Tlie 
last  of  the  present  scries  of  Bulletins — No. 
63 — is  a  study  of  Tht  (Jiolofft/  of  Nanfueket, 
by  Prof.  X.  S.  Shnlrr.  The  island  i»  re- 
garded, together  with  the  acoompanying 
aoathem  Mosiaohusetts  oonat,  Martha's  Vine- 
yard, Long  Island,  etc.,  oa  "  the  dissevered 
rrmainB  of  a  great  shelf  formed  of  the  tlfhrin 
brought  to  its  present  position  by  the  glnci»l 
ice  and  by  the  streams  of  water  which  flowed 
beneath  it." 

The  United  Stntea  Department  of  Agri- 
culture, Division  of  Entomology,  publishei*  an 
Investigation  of  Tin  Uoot-knet  Dixean  of  tJu 
Peach,  Orange,  and  other  PI  an  It  in  Florida, 
duf  to  Iht  Work  of  Anijuil.'uJ^i,  made  nnderits 
direction,  in  1 88?,  by  Dr.  /.  C.  A'tal.  A  large 
number  of  species  of  plants  arc  attacked  by 
the  trorms,  whose  depredutiona  are  marked 
by  the  appeaninco  of  swdlinga  or  "knots  " 
on  the  roots,  and  threaten  to  be  damaging. 
Tlie  author  has  moiie  studies  of  tlie  nature 
of  the  ineect  and  its  ravagcji.nndhns  pTpcri- 
mentcd  with  reference  to  the  remedies.  Ilis 
report  is  illustrated  with  plates  representing 
nttai-ked  roots  and  th«  lifo-hlstory  of  the 
cniMtiy. 

The  June  numl)Pr  of  the  Jmtmainf  Mor. 

f.''-/' \'.M,  ni.  No.  J  (Prof.  C.  O.  Whit- 
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American  Passercs,"  and  "  Notes  on  the 
Anatomy  of  S/mlylocuMtcularia  Iij/jmi/m"  by 
Dr.  R.  W.  Shufeldt ;  and  "  Variation  of  the 
Spinal  Nerves  in  the  Caudal  Region  of  the 
Domestic  Pigeon,"  by  James  I.  Peek.  The 
September  number,  Vol.  Ill,  No.  2,  haa  1 
"The  Mechanical  Causes  of  the  Develop- 
ment of  the  Hard  Parts  of  the  MainmaUii," 
by  E.  D.  Cope ;  and  "  The  Embryology  of 
Blatla  gcrmanica  and  Dtryjihurn  ihTtnu 
lineata  " — the  cockroach  and  the  Colorado 
potato  beetle— by  William  M.  Whoclcr. 

A  Bibliography  of  Otodetg  was  compiled 
by  Prof.  J.  JJoieard  Oore  to  supply  a  need 
which  he  felt  while  preparing  a  work  on  the 
"  Qistory  of  Gcodcify."  Before  proceeding 
far  In  that  work  he  found  it  very  difficult  at 
any  time  to  make  sure  that  the  literature  re- 
garding the  operations  of  a  givcu  period  had 
been  exhausted,  and  ho  sought  to  collect 
titles  as  well  as  the  works  themselves.  Hia 
purpose  extended  to  making  the  cntorpria«  , 
UKpful  to  others.  Ele  went  abroad  and 
Hearchcd  through  European  libraries,  exam- 
ined minor  libraries  by  proxy,  and  corre- 
sponded with  authors  to  And  if  they  had  any 
other  works  than  those  of  which  he  ha«I  the 
titles.  The  outcome  of  this  jicreevcring  la- 
Njr  is  a  list  filling  four  hundred  cclrimns  of 
rcfcrcncos,  with  short  remarks  where  the 
title  alone  is  not  explanatory  enough.  Sev- 
eral institntions,  among  them  the  Interna- 
tional OeDdotio  Congress  of  Berlin,  offered 
to  publish  the  IxKrk  ;  but  the  author  thought 
our  Coa.«t  and  Geodetic  Survey  was  entitled 
to  the  preference,  and  the  work  is  therefore 
issued  under  its  auspices. 

Part  I  of  the  nineteenth  volume  of  the 
"  Annals  of  the  Observatory  of  Harvard  Col- 
lege" contains  Metcorolorfifnt  Olurmdlions 
madt  during  the  Ye^m  ISj^O  to  1S8S  inelu- 
live,  under  the  direction  of  the  several  di- 
rectors of  the  observatory,  Profs.  H'.  C.  and 
O.  P.  Bond,  Joxeph  Mlnlork,  and  £.  C.  Pick- 
tring.  Partial  puhlicationn  of  these  observn- 
tions  could  already  be  found  In  the  "  Mcm- 
oivs"  of  the  American  Academy  of  Arta 
anil  St'iences,  the  "Ami.'rii'an  Almanac,"  and 
the  Pntent-Office  Reports,  but  it  has  seemed 
desirable  to  make  a  collection  of  the  monthly 
means.  The  Tolurao  begins  with  a  hlMory 
of  the  meteorological  work  of  the  observa- 
tory; tlie  "monthly  and  annual  results" 
come  next ;  after  which  follow  "  Observa- 
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liotu  of  Aurora  Borealia,"  "TbuDilcr  and 
ligbtniog,"  ftnd  "  MLwelloneouB  rbcnomc- 
lai,"  dsbraciag  "  temperaturos  of  wells,"  of 
"  river,  rain,  and  cellar,"  "  Eitreines  of  Al- 
motiplicric  PrfMure  or  TemppiTiturc,"  "  So- 
Ur  Ilaloa  and  Parhelia,"  lutiar  haltM,  and 
"  Ocncml  Benmrks."— Vol.  XX  Part  II,  of 
the  Mmc  series  records  the  (Mmrrvatioiu 
made  at  the  Blue  Hill  Jleteont/vgical  Obncrfl- 
atory,  Ma.««acliu«e(li!,  in  IbSS,  wllh  a  etaUs 
XDCot  of  the  loc«l  wejither  predictioaii,  under 
the  direction  of  A.  Lawrence  Jiolc/i. 

A  paper  oa  Domalu  Ecouvmy  in  Public 
Xlhtcaiwiiy  by  Mr:?.  Ellen  II.  Uxthard*.,  of 
the  HassachusetlB  Inatituie  of  Tvcbnology, 
i*  published  in  the  Bcrie«  of  "  Edu<.'ational 
Itonographa  ''  of  the  Neir  York  College  for 
tlie  Training  of  Teachers.  The  eucccss  of 
liie  manual  training  system  that  has  been 
developed  out  of  the  carpentrj'  dassies  for 
bo^a  has  prompt^^  the  author  to  took  for  a 
kindred  course  adapted  to  the  life  of  girla. 
Shu  liiidt;  it  in  domestic  economy,  In  which 
the  purposes  of  sanitary  i-ciencc  and  hygitne 
ehould  play  an  iiu^>onaut  part.  A  schedule 
for  o  four  years'  course  ia  introduced.  In 
It  (xwking^"  kitchen  cclencc"— i»  promi' 
DCnt,  and  this,  the  author  iusiits,  can  bo 
placed  on  a  level  tiitli  the  use  of  workshop 
tools  M  a  ineoua  of  mental  and  phyaical 
tMluing.  Having  mentioned  the  scientific 
priudples  involved  in  the  processes  of  pre- 
paring a  rocAl,  the  author  tuaintains  that 
"  the  Bchool-girl  who  has  had  the  elements 
of  chemistry  and  pliyRics,  which  arc  often 
(au;;hi  as  abHt?aoi  ocicticvs,  sunin)e<l  up  and 
•pplled  to  the  making  of  a  simple  di«h,  has 
had  her  mind  awakened  to  the  relations  and 
tutcrdeiK'nilcncc  of  thing!*  %»  no  other  train- 
ing now  given  can  ftMrokcu  it,''  In  an  ap- 
pendix are  given  aummarieii  of  the  provia- 
iona  made  for  teaching  domestic  eoonoroy  in 
•evcral  public  schaiols  and  colleges  in  the 
United  Slates  and  in  the  girls'  ticbools  of  the 
city  of  Paris. — Another  number  of  the  name 
series  is  an  essay  on  Oraphlt  Mtffiodi  in 
Traehlnif,  by  Cfutrln  Barnard,  with  an  In- 
troiluctiun  by  Prof.  Jnhn  F.  WmMnU,  set- 
tins  forth  "  Tmininp  in  Natural  Science  on 
an  Rjjentlal  Factor  In  the  Education  of  the 
Cltlepo."'  Mr.  Ilarnard's  essay  Mntifxlic*  the 
rvUlinn  of  csperionres  in  training  cli|1dr«in 
to  the  obsemtion  of  natural  facti  and  phc* 
and  to  keeping  regular  raootda  of 


them  by  meana  of  the  graphic  syMem,  with 
specimens  of  the  actual  work  of  certain 
children  in  that  line.  Of  the  value  to  tb« 
child  of  thus  recording  weather  otMorva> 
tions  the  author  aays :  "  Tlie  making  of  tiie 
diagram  (printed  forms  should  never  b<? 
used)  is  something  In  the  way  of  mechanical 
drawing  that  ii  a  goo<l  training  fur  the  hand 
and  eye.  Secondly,  the  diagram,  being  fasu 
ened  upon  the  wall  in  aome  conrenirnt 
place,  beojines  a  reminder  of  stated  work  to 
be  done  at  a  fixed  hour— a  capital  training 
in  punctuality,  pronipln«e«,  and  preolsioo." 
Then  the  thermometer  U  a  tool  which  the 
child  learns  to  u»o.  lie  is  iitilu«-d  to  go 
out  of  doors.  Pride  is  taken  in  the  work  as 
it  goes  on,  developing  a  regular  coune.  It 
is  iustructivc  and  a  usieful  exercise  in  neat- 
ness and  accuracy,  and  when  it  i«  done  "  the 
child  has  two  graphic  statements  nr  real 
phenomena  in  nature  obpcn'ed  by  himself 
and  8o  recorded  that  at  the  end  the  entire 
work  of  the  month  is  plainly  seen." 

Tfie  GMjf,  a  Xtw  Quartrrh/  Unrir"  of 
M'oHJ-Literalftrt,  Socirtif,  IMiirion,  Art,  and 
J'olitief,  of  which  we  have  the  first  number, 
Octolicr  to  December,  188tt,  is  projeeled  by 
William  l/enry  TViornr,  In  Cliieagu,  lo  bo  e 
"first-class  literary  review,"  which  he  b^ 
lievcs  we  have  not ;  and  ho  a"plre»  *•  to 
edit  and  pnblish  something  (letter,  broedcr, 
stronger,  and  more  cosinofxilitan  "  than  any 
existing  American  periodical.  After  a  car»> 
ful  iniipection  of  his  work  we  arc  forced  to 
say  with  regret  that  he  has  not  reached  the 
object  of  bis  asplralinu,  and  that  the  waal 
he  dc!«crlbcs,  if  if  existed  before,  in  atill  on- 
supplii'd.  The  Initial  number  of  TTit  Globt 
cniitainm  articles  on  "  The  Fun  alMut  Br 
*'  The  English,  French,  and  .American  i 
"  The  Heroic  and  n<imtiiouplac«  in 
"  F.raerson  and  his  THographcr*,"  "  So 
and  Po'.'tic  Reiributlcin,"  "  Dr.  UcCodi 
Modem  Hiilosophy,"  etc, 

Mfnie  Dift,  the  Philofophy  o/  S'li'f 
far  the  Phvfifol  and  Menial  ifan  (boM  B. 
Rumfnrd,  Santa  Crux,  I'^al.,  *i5  c<>nta\  U  |d- 
tendcil  primarily  to  ■  e  vif*- 

table  diet  anil  fumi  •  >ng  lU_ 

principles.     To   this   are  advird  •  ml 
rhapsodi(:*l  matter  and  a  »cliemo  for  "I 
Edcnic  h<mi<< "  which  ihow  may  enjoy 
wbo!>e  mode  of  thought  tbey  are  adapted. 

Hr.  J.  Midisoa  CutU,  of  Waehlttglaa, 


bus  published,  u  ospcdkll;'  pertinent  to  tbe 
timea,  an  nddreM  by  the  late  Strplun  A, 
I/uufflat  on  Ah  American  Continentai  C'om- 
mrreial  L'nian  or  Allianec  It  is,  ho  siya, 
tbe  List  paper  written  b;  iho  disllngulihcd 
statMBun,  and  has  not  been  published  bc^ 
fore.  It  was  prepared  after  seven  of  the 
Bouthem  States  bad  gone  through  the  fonn 
of  seceding,  and  wua  intended  to  serve  as 
one  of  Mr.  Douglas's  immediate  plana  to 
pmiiioto  the  future  welfare  of  the  country  in 
ca-«c  a  reconciliatioa  and  restoration  were 
effected.  Besides  its  interest  as  tlie  last 
thought  of  one  of  the  moat  distinguished 
Btateamon  of  the  period  before  tbe  wur,  the 
addre«B  la  pertinent  on  account  of  its  di- 
rect bearing  on  a  schenio  of  national  policy 
which  ia  now  under  discussion. 

In  an  Ci-say  on  God  and  th«  Uniwene, 
Mr.  Jamri  11',  StUlman  propoeoa  to  con«ider 
"  the  alleged  existence  of  m  Supreme  Being 
and  the  thcistic  hypothesis  of  creation." 
Qe  is  brought  to  the  conclus^Ion  that  "  the 
whole  problem  of  the  existence  of  God  and  the 
origin  of  the  universe  is  eniiroly  beyond  and 
al>ove  the  scope  of  the  btuuon  intellect "  ; 
and  there  he  is  content  to  leave  the  matter. 

In  a  pamphlet  on  T/it  IHtpotal  of  the 
Dead,  Dr.  Jofm  M.  Ptacocke,  of  Itrooklyn, 
after  consiJcriug  other  metbods,  suggests 
desiccation,  wblcb  was  practiced  by  the  an- 
cient Peruvians,  as  in  many  respects  the 
preferable  one. 

Qualinm  for  Dfbale  in  politics  and  eoo- 
noinic*  is  the  latest  publication  (Vo.  XSV III) 
of  the  Society  for  Political  Education,  380 
Peiul  Street,  Now  York,  A  perusal  of  its 
piiges  showB  its  compilers  to  have  seized 
upon  every  living  issue  affecting  American 
citizensUp.  In  addition  to  tlio  questions, 
subjects  for  essaya  are  given,  as  well  as 
teniu)  for  d<.'(ln!tiou.  Oriel  and  pithy  hints 
to  debater:)  and  e^say.writers  are  included,  as 
al.'W  a  form  of  cou.<litution  and  by-laws  for 
debaiing-clubs.    Pages  iO.    Price,  25  cents. 

V"" — -^^  >   ItECErVKD. 

Anih  ufPipenon,    With- 

IniFton:    '  nf-OOix  (SmltlsMinlan 

Initltiitl..a/.     V;i.  i:i. 

.tlklitmin,  Fd^Tsrd.  The  Il>dn«trl«l  PrnswH  of 
Ihw  V«iinn,  \'i>w  York  and  Lvadon:  O.  P.  Put- 
OJm't  »vnt.     P(.  Sfln 

Bsrtfr.  Ocrw.'  F.  An  Aw«nnt  of  tbe  Pto<>reu 
of  Pfajrala  In  th<<  Year  1S^.  Wnblnrton :  norm)- 
mmt  iTtntlnc-OOke  (Smithsooba  losutattoa).  Pp. 


D«11.  Alexander  Me)Tlll«.  Popaltr  MiDtial  of 
To«l  PlijrsluUiiry  Bod  Vl»lbl«>  SiM'ccli.  New  York: 
K.  H.  Wunier,  )ts  Wust  Tweuty-ltilrd  StnwL  Pj>.  m. 
SOoenta, 

Benson,  Lawreneo  Slater,  25  Bond  Straal,  New 
York.    Tntcl  uD  Mruauriilion.     Pp.  10. 

Bwluner,  Gi-oritu  I(.  Report  on  BmUbnoalMi 
Eich»n^O!«.  Wnantn^on  :  (jovemnieiit  PrintlD^ 
Onini  (^mllbwuilAU  Iiistltutluo).     l'|i,  21, 

BifUou,  rt.  CarrtnctuL.  Aotount  of  the  Pro^ivu 
of  t'lu'Uilt-tnr  In  IH*6,  Wiiihtncton:  (vovemiuDDt 
rrlAUUj;-0(lice  (Smlthtoaluii  liiatilutioD/.     Pi>.  O'i. 

BrcncuioD,  A.  A.,  Editor.  "Jourool  of  the 
American  Ctiemlcal  Sncloty."  Vol.  XI.  N'*.  "  and 
M  Beptumberiuia  Octulwr,  1S6V.  Pp.  1 A  each.  |A 
a  year. 

Brosribead.  Prof  0.  C,  Unlvenltjr  of  Mlssoart, 


Mitchell  CouDty,  Tcxa*.  Pp.  «  — Mluourl :  It4  Uln- 
enil  Ke»ouncc8,  Pp.  S.  —  luo  Missouri  Klver.  Pp. 
B.-Tho  Ocologtcal  Iltotory  of  ttw  Oarfc   CpllR. 


Pp. 

Brooklyn  Ktbleol  AwwvlnHon.  ETnluHon.  Popu- 
lar Ixx^turrg  uiil  UUcumIuui.  Iknlon:  Jtmei  IL 
Wcit     Pp.  OM. 

L'Urlc  Cnlr'-rslty,  Worcester,  Mu«.  Opeolsc 
Ei«rclie»,  (Vtubor  i,  It<».     I'p.  44. 

Conneetleut  AjrHnilmml  Kip«rlmebl  Btatioa. 
BallullD  Nu.  100,     AjiuUmm  uf  > er(illter«,     Pp,  tS. 

Cope,  K.  I),  Phllodclphl*.  Tlis  Homed  Dliio- 
Murl»  ufUie  L^nmle.  Pp.  H.  u-lth  Two  Puts*.— Aa 
Oullluv  or  Uji-  Pbliiuiopby  of  Evniutlub.     Pp.  10. 

Cornell  CnWersitr  CoUeirn  of  Ai!rlrnUare:  El- 
neriiueiit  Huitino.  Ud  •  buid-iTly  Btircr  in  Wheat. 
Pp.  Iti,  with  Pliilc 

Cosailc  Law.  The,  of  Tbem'«!  Repulsion.  New 
York  :  John  Wiley  A  boos.     Pp.  da.    lb  cents. 

Ootiker,  Juieph  lleur>'.  Problciu*  In  Amertdaa 
Society.    BvstoD  -  Geurge  11.  Kllla.    Pp.  £98. 

Dnna,  Edward  S.  Areoant  of  the  ProKrew  ot 
MlDen>lo<.-y  Id  IVSIJ.  Wathlnrtun :  (iovemnMat 
PriiiUiiy-Uffice  (^inllbsoblan  liinUtutlon).     Pp.  18, 

liina,  .!iiine«  D.  Bkvniphleal  Memoir  of  Pret 
Artinid  liiivot.  WoAliliiBlon  :  (juvernmcnlPrlnllDf- 
Olttee  (;4iiiltlifa>nliin  InailtutloD).     Pp.  80. 

l>»rU)n,  Nulmin  H.  .Veeonnt  of  the  Progveta  ot 
ICortb  ArnorlcBii  Iteolofty  In  lh^6.  Wiu«blnf?toD  ; 
Oiiverouielit  I'rluUug-Umce  ^Slullbtuntju  lustita- 
noD).     Pli.  4il, 

Davidson,  J,  F.,  4  Co.,  Now  York,  lorentor's 
MaiiujiL  By  un  Experienced  and  Succeufnl  luvcot- 
or.    Pp.  »8.    tl. 

DoDlsthorpe.  Wofdtworth.  ladWIdoallim.  A 
SysU'u  of  Polklea.  Lnnduo  and  New  York:  Mao- 
mlUaa  it,  Co.     Pp.  tII-SVS.    |4. 

I>rey,  !<ylvui.  The  Moral  and  Be tiglons  A«p<>eti 
o!  Horttort  i^peacor'a  Pbllowpby.  Bustoa :  Jatuoa 
H.  Weat.     Pp.  U     10  eta. 

Feffoe,  Barr,  New  York.  The  Elaneat  of  Ttr- 
ror  Id  Prdnltlvo  Art.     Pp.  SO. 

Flower,  B.  O.,  Editor.  -  The  Arena."  Monthly. 
.January,  IS**.  Vol.1.  No.  9.  Hoiitnn:  Tbe  Arena 
PublltblD);  Company.    Pp.  12i>.    Ducenis.    l&ayMi; 

KrmnkUn,  (.'lirlstino  Ladd.  On  aoine  Charaetei^ 
totlrs  of  ^ymbnllr  Ujgk.     Pp.  S^ 

G  Ibbooa,  rordtnol :  Blaboii  Kane.  EdiHn  D.  Mead, 
Ph.  P.. and  llou.  JoUn  Jay.  nenouinallooal  t^cboola, 
A  niaruuioD.  Sytaeuee,  N.  Y, :  C.  W.  BordeeO. 
Pp.  Tl. 

GUI,  Thendore.  Aeeonot  of  Propew  In  ZoSlon 
In  IS^S.  Wntibtnitton  :  Oovernmeat  PrlntlDg-OllM 
(BmlchaooUii  Laailtutlon).     Pp,  44, 

Durfce.  tianslotor.   As 


'^iiptlnij  nf  the  Various 
■  IteeD  ii9e<i  for  tho  melt- 
i.liia:  Tbe  Franklia  laatl- 


tute.    Pp.  68. 

TTalL  O.  Stanley.  "Tbe  Anwrlran  •Toamal  of 
P»jreholi>gy.>'  Vol  II.  So.  4.  <Ju«rterly.  Wor- 
oMtwv  Maie.:  E.  U  BWMUotd.    Pp.  1«6.    11  JO;  fd 


570  THE  POPULAR  SCIENCE  MONTHLY. 

narrl..  ■Wim.im  T  ,  T.t,.  V>.    TfitK..1u.'rtr,r  to  t\\t  '  ofnm.'nt  rrtoUiiyOflto*  (BmUkaoalu  iMHIIttta^ 

-.  N^llii    DonKluirinliiuu.  UMMffc    Tn 
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rp.a. 

PmH  C.  P.  unrt  FJIi  Fammn,  KrtlKjT*.  •  mlm 
Awok*.'*  DroimtKr.  IhJj*  Upnihlj.  IV  HB. 
BcMton:  D.  Lotbri>|i  Cotupaoy.  SU  craU,  %%¥>  • 
jroir. 
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IK'Dry.  M rd.  8.  M,  [.  Franroa  lUyinanil'i  Id- 
TceCmcni.  I'pM  .•Oconts.— UunnnwiTwl  IVeyer. 
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Fuhlleatlou  Auocialtun. 
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111117  CrvUotoiu  Pirtlo;  of  ArkaDtsa  anil  Tcxu. 
Pp.4. 

HIicliMH-k.   Roiuyn.     Tlis  Action  of  Ll(^bt  on 

BUvcr  L'blorWff.     Pj>.  9, 
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JuiM,  Lcwia  0.  The  Sropt"  aoit  l^nclplte  ot  the 
Evolution  riillofu[ihy.  Botton:  iliuuva  If  Wf»t. 
Pp.  W     10  raula. 

KollemiaD.  W.  A.    PivMinltiary  Rr|Kiri  on  Smut 
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vorld  orcr,  ia  the  prices  which  it  brings  us 
compamd  with  other  Hours.  Wheat  grown 
in  thin  latttuili*  has  so  hirjic  a  pivportioD  of 
glutan  atid  |iho»phiite<i  that  it  is  gradually 
hut  aardjr  ci'uwiling  more  starch;'  flours  to 
ttiv  wall.  WhvQ  Mr.  Pillsbur;  bugau  milling 
tvvc'uly  years  ago,  ho  Bcorctly  brought  flour 
from  St.  Loiiia  to  use  iu  liia  own  family. 
Minneapolis  flour  aold  rcr)'  much  below  that 
made  In  other  sections  uf  this  country,  and 
atood  at  the  foot  uf  the  XiA  iu  murktit  (|U0- 
UlioDB.  Now  it  stands  at  thu  top  of  the 
lifiC.  A  Board  of  Trade  report,  of  the  city 
of  MinnL>a{K>li»,  for  18C6,  stated  that  the 
production  of  Hour  in  the  uity  during  that 
year  was  172,0<X)  barrels;  now  it  is  forty 
times  as  much.  Only  clcrcn  years  ago  the 
amount  of  Sour  ruadc  in  Minnenpoli.4  and 
ei|iorted  frtiui  this  country  was  109,183  bar- 
rel)); DOW  it  is  over  3,00^.000,  or  thirty 
timei  oA  much.  It  is  the  improrcnient 
which  has  been  mode  iu  milling  iu  this  sec- 
tion which  has  accomplished  these  results. 
It  ba«  also  mode  the  rapid  settlement  of  the 
Northwest  possible,  as  wheat  is  by  all  odds 
the  chief  crop  of  that  region.  On  the  other 
baud,  the  rapid  increase  of  the  funning  pop- 
nlation  In  the  tributary  country  has  made 
isible  the  rapid  increase  of  mills  in  Min- 
jwdia,  Another  thing  that  has  contrib- 
Bted  largely  to  Ibis  result  is  cheap  trans- 
portation to  the  East.  A  few  ycar«  ago  the 
millers  were  paying  one  dollar  and  a  half  a 
barrel  to  get  their  (lour  carried  to  the  sea- 
board; now  the  mte  is  only  fifty-fire  cents. 
Mr.  PilL<bury  dectus  it  quite  possible  that 
ibo  flour  indiutry  of  the  Northwest  is  even 
yet  in  its  infancy,  as  probably  not  more 
than  ten  por  cent  of  the  available  land  trib- 
utary to  Hinne«poliB  has  been  placed  under 
cultlvalioo. 

Ahorielnal   IfoBBdH  in  Ufautitoka. — The 

WinuiiK'g  mound  i-egion,  aa  dcgcribed  in 
tlie  American  A9!<ociiilion,  by  Prof.  Gt>orge 
Bylcs,  of  Manitoba  College,  includes  a  dis* 
trict  some  four  hundred  miles  long  from 
t*»\  to  west,  and  running  from  llir  inlenia- 
lional  Imnndary  north  to  at  least  hititude  50'. 
Th«  author  bail  seen  wime  eixty  mounds 
ail  ■  \  in  con- 
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'qnanUtiet  of  charcoal — red  and  yellow  ocUre 
and  birch  bark  cham-d.  Munufaeturcd  ar- 
ticles: Stone  implements,  scrapers,  gouges, 
chisels,  axes,  molls,  conjurers'  tubes,  and  a 
set  of  gaming  stones.  Bones :  Breast  om&- 
men  IS  of  various  kinds,  whistles,  beads,  eta 
ShclU :  Columella  of  conch  from  trophies, 
tropical  nntlcA  and  marginetta  cbells  made 
into  beads,  wampum,  and  brea°t  ornamcuis, 
Ilura :  Fish-spear,  pottery,  numerous  marked 
fragments,  various  copper  iniplciucuts,  and 
near  one  skeleton  two  lumps  of  arsenical 
pyrites,  no  doubt  used  as  sacred  objccta. 
All  mounds  were  drculor,  and  all  on  promi- 
nent headlands.  The  majority  contained 
skeleton!!,  probably  of  Mandaus  of  the  Mis- 
souri, who  fifty  years  ago  were  almost  ex- 
terminated by  small-pox.  Certain  moimds, 
from  the  state  of  the  bones  and  certain  topo- 
graphical aniJ  geological  considerations,  are 
likely  to  date  from  the  beginning  of  their 
central  parts  four  hundred  years  back. 

Tapestries. — ^The  word  Upcstry  has  pri- 
mary reference  to  carpets.  As  now  used, 
wo  learn  from  a  lecture  by  Mr.  Alan  S.  Cole 
upon  the  subject,  it  may  be  rend  in  two 
senses:  one  in  which  it  refers  to  lianpngs 
generally ;  and  the  other  in  which  it  implies 
a  special  method  of  producing  a  textile  fab- 
ric. In  making  carpet  by  hand,  aa  in  ordi- 
nary weaving,  a  stretched  warp  is  necessary ; 
but  the  warp-thrcads  play  no  visible  part  in 
the  face  of  the  carpet.  They  arc  covered 
with  weft-threads.  In.'*tead  of  a  shattle 
with  a  weft,  as  in  weaving,  various  sets  of 
thread  are  tised,  which  are  looi>od,  knotted, 
and  intertwined  upon  the  warp-thrcads.  In 
making  carpets  with  a  pile,  the  ends  of  the 
threads  which  have  been  knotted  upon  the 
warp  are  cut.  From  above  these  knotted 
threads,  and  across  and  in  between  the  warp* 
threads,  a  stout  thread  is  thrown.  This  is 
prvssed  down  with  a  comb,  so  as  to  com- 
pact the  whole  fabric.  A  fresh  scries  of 
kuottinga  is  then  made,  and  the  previous 
operations  arc  repeated.  In  another  closely 
allied  process  for  makinar  carpets  and  hang- 
ings, a  stout  cord  is  thrown  across  and  in 
between  the  worp-thrcuds ;  no  sdsson  ate 
u«i>d  to  cut  the  ends  of  kDOtt«<l  warp-threads, 
nnd  nu  pile  is  produced.  Tliis  process  n>- 
qiiirei  the  variously  colored  wefts  to  be  in- 
tertwisted   between   gruup&   of  the  w&rp- 
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Uiresds;  aod  in  this  rc«pcct  It  U  almott 
iiientioal  with  tliat  particular  proooH  which 
b  Imovn  u  tupeatrymaJciug ;  but  tapeacriei 
kK  fliiLibed  for  dLiplfty  on  one  aide  on);. 
They  Mv  m«du  u{Km  Tticilcal  tliresdf,  when 
thejr  are  higb-war[)  or  Aa«/«  /mw,  or  up<.>u 
horisontal  tbroada,  when  they  ore  low-warp 
or  ham  lUtt,  tapestries.  Dut  the  rcaultj  of 
both  methods  are  virtualljr  identical,  »>  that 
it  iA  almost  iuipo»:$ib)e  to  dctix't  anj  pecul- 
iarity which  shall  dii»tingui«h  ouu  from  the 
other.  The  i-arlier  hangings  appear  to  baTc 
been  of  lighter  njalcnal  than  that  of  the 
•p«cial  fabric;  and  tbey  were  omameated 
by  weaving,  embrcidcry,  or  painting.  The 
special  procesa  was  applied  in  early  timet 
to  making  siualt  oruamental  trimmings  for 
Ooetiuno.  Ita  apptiLiitiun  to  works  on  a  much 
lugcr  tcMlo  appcarii  to  date  from  the  twelfth 
and  thirteenth  ceutuiies,  olibough  it  bad 
probably  been  already  employed  in  old 
Asiatic  civilizjttions  for  carpets  The  num- 
ber of  colors  of  the  earlier  tapestries  waa  rc- 
■tricted,  but,  after  ibc  (.ipestrymaking  craft 
was  established,  a  mom  geaeroug  scheme  of 
colors  was  employed.  This  has  doreloped 
in  such  a  way  that  it  is  a  boast  now  at  the 
Gobcliiu  factory  that  they  have  upward  of 
fourteen  lIunicaDtl  four  hundred  tons  of 
colors  in  dyes  for  thread*. 

Oar  Arid  Bffions  and  the  BalDfall.— 

The  aoIU  of  the  arid  regions  of  the  United 
8tat«a,  according  to  the  paper  read  by  Prof. 
J.  B.  Dodge  at  the  meeting  of  the  American 
AfcaociatioD,  are  generally  fertile  to  exoesi. 
The  only  amelioration  they  rtniuirc  b  that 
which  in  secured  by  the  application  of  water. 
That  may  be  obtained  from  natural  precipi- 
tation J  by  irrigation  from  siipiillcs  at  pres- 
ent available  or  from  storage  reservoirs  and 
oatch-basloB  to  be  erected  Co  hold  the  sur- 
ploa  of  rains ;  by  pamping  from  the  under- 
ground channel  A  of  atream4 ;  or  by  means 
of  artesian  wells.  After  all  available  water 
has  been  obtained  by  these  raeaiui  and  ex- 
pedlnnts,  there  is  still  a  large  part  of  the 
superficial  arvw  that  must  remain  imirrigated. 
Boiue  cay  that  this  part  cooetitutee  four  fifths 
or  fivo  alxlha  of  the  whole,  but  those  who 
hare  an  intimate  Vr.  ■'  the  practical 

Work  iif  irri^tiou  i:  •  }*  not  more 

tban  one  tenth  or  oac  ci,{hth  of  the  area. 
£tiiJ^  the  rttmalnHer  U  not  quite  a  d«*ert. 


There  are  what  are  called  agricnltvrvl  nia* 
belts  which,  with  from  fifteen  to  cigtiteeii 
hiuhes  of  water,  iometimcs  twenty  inch**  per 
annum,  ore  found  to  produce  good  crop*  of 
com  up  to  an  elevation  of  three  thooMad  or 
four  thousand  feci,  onri  whetU,  oata,  potatoea, 
alfalfa,  and  many  gra«sc9  up  to  als  tluniHnd 
or  Bcven  thoD.<and  feet,  by  adaptalioD  of 
met  bods  of  niltiratinn  to  salt  the  birst  utill- 
zatkin  of  available  moisture  The  ipicfition 
uf  increasing  ninfall  gains  an  aflirmatlra 
answer  from  practienl  cultivators,  while  the 
records  of  the  nun-gnuge  fail  to  make  such 
a  response.  There  Is  an  incrroM,  if  not  in 
actual  rain,  certainly  in  available  molitiln  •, 
for  Ihc  woter  which  formerly  Bowed  aw»y 
with  as  much  facility  as  from  the  back  of  a 
duck,  is  nearly  all  retained  by  cultivated 
lands.  If  the  irrigation  is  general  ottd  ooo- 
tinued  for  years,  there  is  a  change  of  i-llnuii4S 
with  more  moisture  In  the  atmo«pbrn\  d«wt 
at  night  frequent  where  tbcy  were  formnly 
unknown,  and  geoeial  enhonoemcnt  of 
agricultural  value  of  the  air. 
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The  Braatj  of  CblldktiW. — A  recent  db- 

covcry  of  classiotl  K'lilptiirvi  has  recalled 
attention  to  the  fact  that  (be  an«senU  had, 
so  far  as  appears  from  their  votka,  no  ap- 
preciation of  tbe  beauty  of  childhood.  In 
the  present  instaacc,  in  which  the  fifvitt 
relate  to  death  scenes  and  tncloJc  family 
pictures,  while  tbe  mature  eharacten  are 
represented  with  tlic  best  skill  which  iha 
artist  could  coimnaml,  tlkc  childrca— «1  Iha 
age  fullest  of  beauty  for  a  modem  «y« — ait 
executed  with  archaic  clumsioefa.  Xita  BJKT^ 
riflon  has  pointed  oat,  in  her  lectona  «■ 
Oreck  s<'<ili)turc,  that  repre«cot«tJOM  of  bh 
fancy  arc  eharacteriaiie  of  il:-  .  •  art 
of  Alexandria  i  the  bvM  peri"  -nla 

no  specimen  of  each  a  cIidicc  of  *ubjocC 
"  The  .-irtistj  who«c  work  has  affi;iilrr1  modlh 
for  all  time  have  not  left  a 
of  that  beauty  which  m"dcri,  -t 

mire,  the  beauty  of  cliildhood."  And  In 
Oredan  and  Roman  literatur-  (i»^r.  I.  M«a 
of  that  happy  picturing,  thni  ■•i(ll 

delight  upon  the  beauties  of  iuu>iii',<.<i  ilaii 
seem  to  have  entered  into  the  very  oa^wa 
of  moilem  naiurw.    T  .>Ana,  **  In- 

fancy was  oaly  a  jiMrw  naahood; 

the  Booaer  it  wat<  '  In  tka 

reference  to  chil>-i  u>a»t  tn^ 


ting  of  all  in  ancient  literature,  tlie 
fright  of  the  ctiilj  in  Homer's  "  Parting  of 
Hector  kiul  Andromache,"  tlio  interest,  "  if 
wc<  Knalyxc  it,  l>e1on)rii  rattier  to  an  impartial 
duUaviilioa  of  buraau  lift*  aa  it  is,  than  to 
any  syniputhy  with  the  faelplesancssi  and  do- 
pondcncw  of  its  earliest  stage."  Wliile  mod- 
ern art  Joci)  not  show  an  equal  lacli  of  the 
tMste  for  cliiidiiood,  it  "  la  comparatively 
feeble  at  all  times  in  comparison  nnth  the 
feeling  of  our  own  day."  This  feeling  ia  re- 
flected in  iu>  inten«)ty  Qrat  iu  the  pocm^  of 
WonUwortli  and  the  pictures  of  Sir  Jo!«hua 
Bcjuolda.  "This  syrapathy  with  childhood," 
■ays  the  wtiler  in  the  "Spectator"  whose 
essay  wc  hare  summarized,  "  which  gives  its 
oolorln);  to  too<lem  literature  and  art,  la  to 
be  traced  back  to  utterances  which  hare  in- 
fluenced more  than  the  literature  und  art  of 
tnodeni  Europe.  '  Except  re  become  as  little 
cbildrcn,  ye  can  not  enter  into  the  kingdom 
of  licavcn,'  wa?  a  saying  new  to  the  world. 
The  fresh  aspect  under  which  all  weakness, 
all  dependence,  appeared  in  the  light  of  that 
teaching,  was  evidently  bewildering  to  its 
bearersu"  It  took  centuries  for  the  Chris- 
-jdaa  world  to  take  in  the  full  meaning  of 
fBftst  irtterance,  which  has  not  been  realized 
^^■l  *  fact  of  ordinary  life  till  nearly  our  own 
^^■ipe.  But  now,  "  for  •  year  or  two  in  this 
^pIlgTimage  of  ours,  the  most  commonplace, 
the  most  tiresome  of  us  is  invested  with  this 
wonderful  capacity  [of  persuasion  and  con- 
ciliation]; every  human  bcinsbaa  once  upon 
a  lime  hushed  enmities  and  bridged  estrange- 
ment." 

Iron  M  a  P«rlflfrof  Water.— The  power 
of  iron  to  remove  coloring  matter  and  or- 
ganic contamination  from  impure  waters  has 
been  made  capable,  by  recent  improvements 
in  processes,  of  receiving  a  greatly  extended 
application,  In  Prof.  Bi^chofs  system,  a 
sand  61  tor  which  separates  tho  mechanical 
Impurities  is  underlaid  by  a  miiture  of 
gravel  and  iron  in  the  proportion  of  three 
parta  to  one.  When  the  water  is  drawn  off 
from  this  filter  after  using,  no  diac<}loratton 
la  visible  in  the  upper  sand,  nor  till  near  the 
iron  mixture.  In  thi»  the  particles  of  gravel 
and  iron  become  thickly  coated  and  mixed 
with  the  rtddish,  slimy  product  of  Uie  chemi- 
cal action  of  tho  Iron ;  anti,  still  lower  down,  ' 
the  mistiuc  U  bluck,  and  not  subject  to  | 


change.  The  elimy-ooated  mixture  baa  to 
be  removed  and  washed  every  six  months. 
By  another  improvement  the  iron  is  pre- 
sented in  a  state  of  constant  ablation,  and 
the  slimy  coating  being  washed  away  as  fast 
OS  it  is  formed,  an  always  clean  surface  ia 
offered  to  the  water.  The  working  of  the 
method  is  sullsfaciury,  and  may,  by  adding 
fresh  iron  from  time  to  time,  be  made  near- 
ly continuous.  The  purification  depends 
upon  the  cbeniical  action  of  iron  on  orgaaio 
matter  in  solution,  and  its  property  of  co- 
agulating very  finely  divided  particles  of 
matter  so  that  they  can  be  removed  by  fil- 
tration. The  iron,  in  this  process,  changes 
the  chemical  nature  of  the  organic  matter 
and  greatly  reduces  the  albuminoid  ammo- 
nia; softens  tho  hard  scales  that  form  in 
boilers,  aud  destroys  or  removes  much  of  tho 
infusorial  life  ia  the  water. 

i  Bit  of  Triasslr  Dlstory.— Mr.  W.  M. 

Davis's  study  of  the  "Topographic  Devel- 
opment  of  the  Triassic  Formation  of  tho 
Connecticut  Valley"  shows  that  tho  country 
from  northwest  to  southeast  suffered  from 
repeated  faultings  after  the  trap  sheets  bad 
taken  their  places,  as  extensive  surface-flows, 
in  the  stratified  series,  the  trend  of  the  faults 
being  to  the  southwest.  The  initial  con- 
structional regions  are  represented  by  the 
faulted  blocks  of  southern  Idaho.  A  mount- 
ainous variety  of  foi-m  prevailed  —  wUcb 
may  provisionally  be  called  the  Jurassic 
sta^'e  of  the  evolution  of  the  district;  but 
in  time — during  the  Cretaceous — the  fault- 
ed ridges  were  reduced  to  a  low,  boae-lcreled 
plain,  in  which  the  present  valleys  were  worn 
after  its  elevation.  The  Connecticnt  River 
was  originally  consequent  on  the  monoclinal 
faulting;  and.  while  it  has  entered  on  a  ;»ee- 
ond  cycle  of  life  as  a  result  of  the  elevation 
of  ihc  lowland  that  was  produced  in  its  first 
cycle,  it  still  persists  in  tho  course  it  first  took. 

rranlnm. — It  is  now  a  himdred  years 
since  Klaproth  (in  I7S9)  discovered  the 
metal  which  bo  named  after  the  planet 
Uranus,  then  recently  discovered  by  Her- 
schcl.  Uranic  oxide,  whicli  is  yellow,  ia 
used  to  produce  a  beautiful  golden  color, 
and,  with  other  minemls,  opalescent  tints 
in  gla^s  and  porcelain.  The  pcntoxidc  ia 
bhK-k,  and    is  used   iu  the  produetioa  of 
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ooetlf  bUck  porcelain  and  the  daric  dots  In 
nuiJolicii-fiifeK.  The  chloride  of  unuilum  ia 
coming  into  um  as  a  substituto  for  Uie  ddo- 
rid«  of  gold  in  photograph;.  It  b  antici- 
pated that  two  cstrasivc  flelds  for  dba  ea- 
plojinent  of  t)ie  metal  will  aoon  be  opened. 
Unc  ifl  OS  a  9ut>stitutc  for  gold  iu  electro- 
plated wai-c,  fur  with  pblioum  aoil  copper 
it  fomis  two  beautiful  yellow  alio^s.  Its 
platinum  alio;  has  a  special  value  from  it« 
[>ower  of  reeiiitancc  to  the  action  of  acids. 
Tlie  otli«r  u&e  will  t>c  found  iu  electric  io- 
atallatiooa,  and  depends  on  its  bi^h  elec- 
trical resistance.  Uranium  boa  liitlicrto 
been  found  only  in  pockets  or  patche;)  in 
Bohemia,  Saxony,  and  Cornwall,  bat  in  the 
centcanial  year  of  ita  dlacorery  a  lode  of 
the  metal  which  ptvmisei  a  largu  supply 
was  found  in  the  Utter  region. 

1  Cbrnliit'3  Serrtm  to  HuUadv— In  a 

recent  addre»a  on  the  life-work  of  Pasteur, 
Bir  Flcnry  E.  Roscoe  emphasized  the  benefits 
to  humanity  which  hare  resulted  from  the 
researches  of  the  great  French  cheniist. 
"The  first  and  obrious  endeavor  of  erery 
cultivator  of  fciencc,"  be  said,  "  ought  to  be 
to  render  serrioe  of  this  kind.  For,  although 
it  la  fooliah  and  short  siglitcti  to  decry  the 
pursuit  of  any  form  of  scientiflo  study  be- 
cause It  msy  be  as  yet  far  removeil  from 
pmctico]  npplioation  to  the  wunte  of  man, 
aad  alUiough  such  studies  may  be  of  great 
value  iw  an  inoenlivf  to  intellectual  activity, 
yet  the  8t.-ktenient  is  so  evident  as  to  alruoHt 
amount  to  a  truism,  thnt  disoorcricfl  which 
giro  us  the  power  of  rescuing  a  population 
from  starvation,  or  which  tend  to  diminish 
the  ills  that  flesh,  whether  of  miui  or  bcavt, 
is  bcir  to,  must  deservedly  attract  more  at- 
tention and  create  a  more  general  interest 
than  others  huviug  so  far  no  direct  U'aring 
on  the  welfare  of  the  r.»ce."  Pimieur's  k"- 
rics  of  valuable  labors,  including  the  discov- 
ery of  llio  oau«c;a  and  roiuedics  foi  the  sick- 
newM  which  wine  and  Uor  uudcrp-),  llie 
core  of  the  silk-worm  di*cn»e,  the  existenw 
of  which  in  one  yra.r  cost  France  more  than 
one  hundred  millions  of  fnuMsn,  the  extermi- 
nation of  fuwl-ubolero,  and  of  tim  fatal  diH- 
CSMI  known  as  anthrax  in  cattle  and  wool- 
BortcTs'  disease  in  man,  culminates  in  bis  dia- 
r  a  juoecoff ul  trcataoit  for  rabtc«. 
<^o«  kIt«s  an  (ilea  o(  ttui  wUle  de- 


mand for  tho  tre«l»cat  «f  Pasteac^  li 
lory  in  these  words ;  "Therv  1  »aw  x\tt  Ft 
p«aMint  and  the  Rua«lan  maujik  (mffai 
from  the  terrible  bites  of  rabid  wolves),  tba 
swarthy  A.rat>,  the  English  pnliccmaa,  with 
womuD  too  and  childrtm  of  I'vctrv  *^v.  In  all 
perhaps  a  hundred  pntictita.  All  wvre  tlmrc 
audei;golng  tbc  careful  and  kindly  trca*- 
ment  which  was  to  insure  them  agonal  a 
horrible  death,  Such  a  Bigbt  will  bM  bt 
easily  forgotten.  By  dcgrcea  this  woodar* 
ful  cure  for  so  deadly  a  diseaM  atniglaA 
the  attL'utiou  of  men  of  science  thrtxig^ 
the  dviliwd  world.  The  French 
nuBcd  a  monument  to  tbo  discoverer  UHler 
than  any  statue,  in  the  shape  of  tlie  *  Poiteor 
Institute' — on  institution  devoted  to  corTf* 
tng  out  in  practice  this  anti-rat>ic  trralmeot, 
witli  laboratories  and  every  other  cnnvirn> 
icacc  for  extending  by  reaearoh  oar  k&owl> 
edge  of  the  preTwjtlve  treatment  of  infeo- 
tious  disease"  The  contraet  bctWT«n  tbe 
spirit  of  science  and  the  spirit  of  war  k 
well  expressed  In  Pasteur's  own  word*  at 
the  opening  of  this  institute:  "Two  a«l?cr*a 
laws  seem  to  mi?  now  in  contesL  On*  la« 
of  blood  and  death,  openinf;  out  ea«ti  day 
new  modes  of  dciitniction,  forces  nation*  t» 
be  always)  rRady  for  tbo  b«ttle-fidd.  TW 
other,  a  law  of  peace,  of  work,  of  aafitf, 
whose  only  study  is  to  deliver  man  from  tha 
calofflitiea  which  beset  him." 

The  Cotton  Flhrr. — Mr.  Thomaa  Pray, 
Jr.,  in  a  lecture  before  Ui«  FraakBii  luil- 

tuto,  said  that  the  ordinary  way  of  jodgiag 
raw  cotton  by  feeling  with  the  fingcn  waa 
cxoocdingly  crude,  seeing  that  the  fthenvary 
all  the  way  from  -j^n  ot  an  Inch  in  thtdcBrMB 
for  tlia  coarsest  "  upland."  to  j^  tor  Iht 
best  8ca  Island  cotton.  Some  law  oettaD- 
spinners  have  now  been  inducY'' '  ''"  ' '^ 
to  adopt  thn  tnirro»H>|)e  in  t  :4- 

lon.  The  finest  i-oltnn  riiwd  lit  aa>  al  l^ 
fields  of  the  n-iitld  cnmr«  fmm  t'te  IQiaia* 
aippi  drlta.     I  '.it  taesk 

to  l>e  Iwnotif .  .'«rt  da- 

vciopmcnl,  full  of  IkaTiac 

nearly  four  Imndi'  "*i      II 

niakoa  very  strong  -  tjq 

allthe'l-'"  -••■'  b. 

OS  in  tl-'  ''■»■ 

f|.i.  -13 
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UtD  picoM  ran  not  be  printed  or  colored 
anrtblog  bill  black.  1/  fibers  of  Buch  coi- 
luu  are  looked  at  under  the  microiiouiMj  after 
bc'iug  ii)Oiiliiiit«d,  8onie  parts  will  be  Bcim 
prepared  (or  coloring,  and  otbers  wliero  the 
mordant  liiis  not  taken  hold.  Cotton  \s  often 
biull  V  ilumajjod  bj  poor  ginning ;  tUo  fibont 
are  torn,  and  millions  of  short  pit'oes  lo  every 
bale  arc  broken  i>ff,  wliioli  in  spinning  fly  all 
over  the  mill  and  machinery,  and  go  into  the 
waste  instead  of  being  made  into  yarn.  Much 
had  been  Mid  about  "  parallelism ''  of  cotton 
flbcri  In  tlic  m^iuiifactiired  goodB,  t>ul,  if  a 
bit  of  one  of  the  best  grades  of  cotton  cloth 
mode  U  examined  under  tbc  microscope, 
there  t^  seen  to  be  no  such  thing  aa  porallel- 
isffi  among  the  fibers. 

BlOW*BllndafMt — Snow  •  blindness,  ao- 
corxling  to  Dr  Berlin,  of  \ordenski6ld'« 
Enpodition  to  Greenland  of  1883,  is  met 
with  as  far  north  oa  any  arctic  expedition 
has  penetrated,  but  la  unknown,  except  spo- 
radically in  high  mountains,  8<mlh  of  cer- 
tain degrees  nf  latitude.  It  followa  the 
slnnutiiUea  of  the  tiH>thennal  line^.  In  the 
Kfctic  regions  it  breaks  out  usually  in  the 
spring-tlnic,  but  also  occurs  in  tummer  nhcr- 
evcr  snow  rcmaina.  It  appears  during  snow- 
•torms  and  fi>g£,  as  trdl  as  when  the  sun  is 
•tuning,  The  prominent  symptom  is  an 
intense  banung  pain  in  the  eyes,  beginning 
with  a  prickling  scn:>alion  as  if  produced  by 
a  foreign  body,  with  increased  secretion  of 
tcar»,  photophobia,  and  blepharospasm.  The 
Tisual  power  is  not  diminished,  but  the  field 
is  nHi-rfi«ed.  Moat  cosca  trill  get  well  at  the 
•od  of  two  or  three  days,  if  the  patient 
rds  himself  against  the  exciting  cauBea ; 
"«  the  di.'tcase  may,  exceptionally,  become  ■ 
tvriovis  matter.  It  is  not  a  doxsUng  lattued 
by  the  snow,  for  dazxiing  docs  not  produce 
it»  effect*,  and  it  docs  not  prevail  everywhere 
that  there  arc  snow  and  sunlight ;  nor  can  11 
\xi  erplalned  by  the  fact  of  the  rarefaction 
of  the  air.  It  is  probably  a  result  of  the 
low  temperature  and  the  want  of  homidity 
in  the  air  which  characterize  the  places 
where  it  prevails.  Ab  it  is  tbc  humidity  of 
the  air  which  prinoipully  absorbs  the  radi- 
mnt  heat,  the  caloric  rarn  of  the  sun  must, 
in  those  localities,  manifest  an  intensity  of 
anion  far  nbove  the  common.  Observation 
ban  uliuvm  that  this  is  the  cose,  for  on  high 


mountains  and  in  the  arctic  regions  exposure 
to  the  sun's  rays  produces  on  the  bare  gkin 
on  excessively  painful  dermatitis,  irhieh  the 
radiant  heat  reflected  by  the  snow  very  much 
aggravates.  The  effects  of  exposure  to  the 
sun  appear  (o  be  most  severe  in  spring-time. 
The  eyes  are  afleciod  simultaneously  with 
the  skin  or  somewhat  prcvionaly.  The  or- 
dinary treatment  of  snow-blindness  consists 
in  the  use  of  spectacles  of  dark-colored  gloss, 
with  opiates  to  relieve  the  pain.  Blacken- 
ing of  the  tiosc  bus  been  fouud  by  several 
travelers  to  be  an  effective  remedy. 

The  Great  Ilall  of  the  MainiDolh  C&Tf  .— 

Some  important  new  discoveries  in  the  Mam> 
DK.itb  Cave  were  described  by  the  Rev.  Dr. 
H.  C.  Horey  at  the  meeting  of  the  Antcrican 
As.4ociation.  They  are  connected  with  the 
arrangement  of  the  cave  passages  in  tiers 
and  the  great  pits  or  domes.  Following 
the  guide  across  a  treacherous  chasm  knows 
as  the  covered  pit,  the  author  found  a  sc- 
ries of  these  chasms  exceeding  in  size  any 
that  had  ever  been  discovered  before,  lie 
afterward  vi:iitcd  the  pits  with  a  photog- 
rapher, Mr.  Den  Ilains,  and  means  for  tak- 
ing photographs.  As  measured  from  above, 
they  varied  from  forty-seven  to  one  hnn- 
dred  and  thirty-five  feet  in  depth.  With 
much  difficulty  and  risk  ho  succeeded  in 
reaching  the  bottom  of  Charybdis,  the  deep- 
est of  the  pits,  and  there  discovered,  by  the 
nid  of  chemical  fires,  that  the  whole  scries 
of  pits,  eight  in  all,  were  joined  at  the  bot- 
tom into  one  magnificent  hall  several  hun- 
dred feet  long.  This  hall  was  traversed  from 
end  to  end.  Dr.  Ilovcy  proposes  to  name  it 
Harrison's  Hall,  after  the  President  of  the 
United  States. 


NOTES. 

A  nACTCBiAL  disease  of  carnations  was 
described  by  Prof.  J.  C.  Arthur  nt  the  meet- 
ing of  the  American  -Kssocintion.  It  is  re- 
vealed by  the  presence  in  the  leaves  of 
transparent  dots  that  can  be  seen  only  by 
transmitted  light.  These  spots  increase  and 
ooalwce,  and  finally  kill  the  tissues,  when 
the  leaves  dry  up  anil  the  plant  graduftlly 
dies.  The  ■  transparent  spots  are  found, 
under  the  microscope,  to  be  due  to  the  en- 
largement of  tbc  cell*  with  bacuria. 

Wnx."*  the  governor  of  a  province  in 
Uodii^usciu  wishes  to  iasue  a  proclamation, 
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be  ecnds  nut,  acconlin^  to  Mr.  L.  H.  Rao- 
tome,  nieMciigei'i  Li)  oil  Ihe  villager  under 
bis  ountrol,  bidding  ttiv  prindpal  uien  from 
c«ck  to  *siM.'mble  at  an  uiipoinled  liuie ;  tLU 
ntbcriiig  is  iiilli'd  a  l-aicrry.  Wlit-n  ull 
UIOM  eucorooncd  are  priisent,  i'  -  ■  — -  - 
or  bi«  deputy  roads  aloud  the   i 

wbich    then  be<-<jnica    lu»,  th-.-  -  ,    -  

tlTci  of  each  village  being  resiponaible  fur 
it5  publicitT.  isometimes  justice  is  adminis- 
tered ut  a  frabarif  of  this  kind,  when  the 
governor  pronounces  senti-nce,  after  bearing 
I  evidence  ou  bolb  aides, 

A  Mvrnoo  ot  seH^uge  puriBcation  called 
b«  "Amine*''  process  i»  bt-ing  tried  at 
Wimbledon  (En:;laiiil)  Sewage  Farm.  It  is 
BO  named  because  it  ciiipluvs  certain  (ia.<iic 
carbon  eompoundi  called  amines,  t<>;;i'ilier 
with  mlllt  of  lime.  At  present  berriDt;- brine 
it  the  che«|je»i  milMtunce  which  contaiuei  the 
amine.^.  Wlten  iJie  brine  is  introduced  into 
frvahly  made  millc  of  lime  it  is  decomposed 
and  a  very  soluble  reiigeut  b  evolved,  to 
which  the  invontor  bajj  givtu  the  name 
"  aiDinol."  Thii*  uiib-tanco  hn«  a  peculiar 
briny  odor,  and  when  inlroduwd  into  new- 
age  is  said  to  extirpate  all  niicrivor^nnlsnif 
capable  of  causing  putrefaction  and  aisease. 

A  oonMiTTEE  of  the  Roytl  Bocfcty  has 
been  appointed  on  the  erection  of  a  national 
memorial  to  Dr.  Joule. 

^       .e      .1..,     ; ...J      ......i;^„ 

(/■,  ■  .: 

fecLj   .     •_  :''!- 

8«um.  Thiit  bird,  which  iia»  la'cn  pmlralily 
eiterminatcd,  is  rarer  in  coll-'Clioua  ihnu  the 
grent  auk.  Its  coloring;  con»iKt9  «iniplr  of 
black,  white,  and  gray,  but  when  alive  !l 
must  hare  be^m  a  graceful  bird.  Sonic 
Creoles  on  the  islands,  whu  renicml)ervd  the 
bird  in  their  younger  diiyit,  told  the  late  Mr, 
Pollen  that  it  wan  m  tame  and  stupid  that 
it  could  be  knocked  over  with  a  stick.  Only 
Bisteeo  specimens  are  known  to  exi»t,  and 
tberc  i»  none  in  any  American  luuacum. 

Co.tcFU.'nHO  "the  gnifs  problem  In  No- 
bnuka,"  Prof.  Dejscy,  at  tlio  AL'tii^ultural 
meeting  of  the  .\ni'  :i,  tneu- 

tloncd  pl.iccs  where  ''-  '  nlifnl, 

and  other' where  till- -^'i  I   i-   i  1, 

that  uradually  become*  cfiverc' I  o 

AmrricAii  rryii-,-.      In  older  ir;;.    ,  .iiiy 

ha<t  beoii  '.  Kentucky  blue  v,TA»i  in 

grown  si:.  iind   clover*   mc   doinj 

well.  Prof.  Bo.il,  in  a  paper  on  "Wild 
Orasscs  under  Cultivation,  snid  that  be  iwd 
found  In  111*  rcfH-archcit  manv  wild  ^ra«sc« 
that  were  valuable,  aud  advised  aclcctions 
for  etpi>riuii-nL. 

Paor.  Kehwow  b  quoted  in  Uw  "  Toronto 

QM    ••  ' ■-'-    '-    -      ■ ^  •     •■ 

op  I 

on  I .  , 

plains  of  a  ii  -l  was 

I  duo  aot  so  111  "i  as  lo 


esMsaiva  eraporatlon. 
due  to  the  unch(> 
Were    there    win.; 
patches  of  ti- 
land   would   i 

■"    "'        rition    oi    II.'  '  L  u'l 

!>-•  easy.      'J  .f 

:  -    - ',   to   reroo^i.  ,_    (una 

crown  of  the  Kocky  MounUkinn,  as  a  mtaiK 
of  improving  the  water  ronrfltlnni  Af  the 
deaert,    he   regarded   a-  '.red 

opposed  to  all  ourktx..  i*m 

natural  conditiona  of  muui.iiii!.<..i.-  m^i.-ic 

Dr.  vos  n?T»F5  pA-^fniiTT  hnring* 

cln  ■    ■  ■  -  .     ■   ,.  ka 

eJ!  .,    • 

Ct-i....*     iy>yy< 

connection  n  m, 

Mr  William  ^  .  .iry 

forcible  arpurarntg  in  "iSatim''  in  aappott 
of  an  opposite  view. 

A  BTATtrs  of  the  French  chemlat,  KkoU> 
Lebtonc,  bos  been  ciecied  at  BainV-DtoIf, 
where  be  bad  a  manufnrtory. 

WniLB  the  enormous  output  of  coal  dur- 
ing the  lai<t  few  year*  has  not  actnattv 
crippled  British  fuel  reKiurccs,  Prof.  Dull 
anticipates  a  general  rise  in  the  valor  of  eoal 
in  the  nenr  future,  on  accoimt  of  tlir  great 
depth  at  which  the  miuea  will  kav«  ta^' 
worked,  and  th«  increased  ooM  of 
mining. 

Both  the  Russian  and  Enalish  mtAnetrt 


arc  planlinir  trees       ■       '     '-     ■ 

".  to 

their  operations  in 

•t^ 

sian«,  1111. li-i  n,.   .1. 

.-.'■a. 

koff,  ar. 

on. 

derfho* 

to 

bo  cut  doHu  »itl.in  l<!u  niiics 

iS- 

Caspian   H«ilw8y,  and  thul  tl.^ 

ifw 

e»t8  of  - 

;a> 

tious  o: 

■d. 

are  to  b.   i.. 

!_ 

thorn  and  c 

well.     Ui»e<: 

the  lino  and  prut  iil. 

and   liu.'he*  of    f. 

pi.. 


wl... 


Tnr  T/nr>don  "Ppectstnr"  pnWi-lM"  lot. 

t.'i  -  that  tiie  i '  ■  Alt 


b. 


.  MSter  lu  I  ii4 

.  ...  '■  .....1  ^ 

fi'  It 

h'  :njr 

short  lior^c-lmirs  estst,  and  arc  not  unootti- 
moii  in  plaeiil  ]>ofi!)i.     A  e<'>ntributor  <a  tlM 
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NEW  CHAPTERS  IN  THE  WARFARE  OF  SCIENCE. 

VII.  COMPARATIVE  MYTHOLOGY. 

Br  AJIDBEW  DICKSON  WHITE,  LL.  D.,  L.  H.  D., 

KX-PaXSIUKMT   OF   OOUSKLt.   VXITKB91TY. 

PART   11. 

THE  first  effect  of  the  Protestant  Reformation  was  to  popu- 
larize the  older  Dead  Sea  legends,  and  to  make  the  publio 
mind  «tiU  more  receptive  for  the  newer  ones. 

Luther's  great  pictorial  Bible,  so  powerful  in  fixing  the  ideas 
of  the  German  people,  showed  by  very  striking  engravings  all 
three  of  those  earlier  myths — the  destruction  of  the  cities  by  firo 
from  heaven,  the  transformation  of  Lot's  wife,  and  the  vile  origin 
of  the  hated  Moabites  and  Ammonites;  and  we  find  the  salt 
Btatue,  especially,  in  this  and  other  pictorial  Bibles,  during  gener- 
ation after  generation. 

Catholic  peoples  also  held  their  own  in  this  display  of  faith. 
About  1517  Frangois  Regnault  published  at  Paris  a  compilation 
on  Palestine  enriched  with  woodculs ;  in  this  the  old  Dead  Sea 
legend  of  the  "  Serpent  Tyrus  "  reappears  embellished,  and  with 
it  various  other  new  versions  of  old  stories.  Five  years  later 
Bartholomew  de  Salignac  travels  in  the  Holy  Land,  vouches  for 
the  continued  existence  of  the  Lot's  wife  statue,  and  gives  new 
life  to  an  old  marvel  by  insisting  that  the  sacred  waters  of  the 
Jordau  are  not  really  poured  into  the  infernal  basin  of  the  Dead 
Sea,  but  that  they  are  miraculously  absorbed  by  the  earth. 

These  ideas  were  not  confined  to  the  people  at  large ;  we  trace 
thum  am<  •         '    iars. 


• 


In  1581  Biinting,  a  North  German  professor  and  theolc 
published  his  "Itinerary  of  Holy  Scripture,"  and  in  this  the 
Dead  Sea  and  Lot  legends  continue  to  increase.  He  tells  um  that 
the  water  of  the  sea  "  changes  throe  times  every  day  " ;  that  it 
"  spits  forth  fire  " ;  that  it  throws  up  "  on  high  "  great  foul  masses 
which  "burn  like  pitch"  and  "swim  about  like  huge  oxen";  that 
the  statue  of  Lot's  wife  is  still  there,  and  that  it  shines  like  salt. 

In  1590  Christian  Adrichom,  a  Dutch  theologian,  published 
his  famous  work  on  sacred  geography.  He  does  not  insist  ujjon 
the  Dead  Sea  legends  generally,  but  declares  that  the  statue  of 
Lot's  wife  is  still  in  existence,  and  on  his  map  he  gives  a  picture 
of  her  standing  at  Usdum. 

Nor  was  it  altogether  safe  to  dissent  from  such  beliefs.  Just 
as,  under  the  papal  sway,  men  of  science  had  lieen  severely  pun- 
ished for  wrong  views  of  the  physical  geography  of  the  earth  in 
general,  so,  when  Calvin  decided  to  burn  Servetus,  he  included  in 
his  indictment  for  heresy  a  charge  that  Servetus,  in  liis  edition 
of  "  Ptolemy,*'  had  made  unorthodox  statements  regarding  the 
physical  geography  of  Palestine.* 

So,  too,  Protestants  and  Catholics  vied  with  each  other  in  the 
making  of  new  myths.  Thus,  in  his  "  Most  Devout  Jourm-y," 
published  in  1608,  Jean  Zvallart,  Mayor  of  Ath  in  Hainault,  con- 
fesses himself  troubled  by  couflicting  stories  about  the  salt  statue, 
but  declares  himself  sound  in  the  faith  that  "  some  vestige  of  it 
still  remains,"  and  makes  up  for  his  bit  of  frefthinking  by  lidd- 
ing a  new  mythical  horror  to  the  region — "crocodilos,"  which, 
with  the  serpents  and  the  "  foul  odor  of  the  sea,"  prevented  hia 
visit  to  the  salt  mountains. 

In  1G15  Father  Jean  Boucher  publishes  the  first  of  many  edi- 
tions of  his  "  Sacred  Bouquet  of  the  Holy  Land."  He  depicts  the 
horrors  of  the  Dead  Sea  in  a  number  of  striking  antitl  -  'A 
among  these  is  the  statement  that  it  is  made  of  mud  ru  m 

of  water,  that  it  soils  whatever  is  put  into  it,  and  so  corrupts  the 
land  about  it  that  not  a  blade  of  grass  grows  in  all  t}'"^  ••■■•"--• 

In  the  same  spirit  thirteen  years  later,  the  Prott  ►. 

pher  Heidmann  publishes  his  "  PalsDStina,"  in  which  k©  spc*kk»  ot 

•  For  biblloAt  eTi(rr»Tin»9  of  Lot's  wife  tr»n»fonncd  into  a  nH  <t«tii'- 
BIMc,  1B34,  p,  xl;  «l»n  iliu  pictorUl  "Elcotoml  IJlble";  al«o  Mi-rian'«  ' 
1626;  also  the  fronllBpiece  of  tlie  I*ih«;r  BUilo  publishMi  at  Nainnb«r!| 
Scheorhwr'a  "  Kupfcr  Bibi-l,"  Aupsburg,  1731,  Tab.  Uti-     For  th»  accoijn! 
Sea  a^rpeoi  "Tynis,"  etc,  nw  "  I.0  Grand  Voyage  de  Ilienjsaleiti,"  ^^ 
For  D*  Sallin)af'B  assprlipn  '••  ■•  ilui  Kult  pillar  and  »ii^-— 'i""  " 
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a  fluid  resembling  blood  oozing  from  the  rocks  about  the  Dead 
Sea,  and  cites  authorities  to  prove  that  the  statue  of  Lot's  wife 
still  exists  and  gives  signs  of  life. 

Yet,  as  we  near  the  end  of  the  sixteenth  century,  some  evi- 
dences of  a  healthful  and  fruitfxil  skepticism  begin  to  appear. 

The  old  stream  of  travelers,  commentators,  and  preachers,  ac- 
cepting tradition  and  rei>eating  what  they  have  been  told,  flows 
on ;  but  here  and  there  we  are  refreshed  by  the  sight  of  a  man. 
who  really  begins  to  think  and  look  for  himself. 

First  among  these  is  the  French  naturalist  Pierre  B«?lon.  As 
regards  the  ordinary  wonders,  he  has  the  simple  faith  of  his  time. 
Among  a  multitude  of  similar  things,  he  believed  that  he  saw 
the  stones  on  which  the  disciples  were  sleeping  during  the  prayer 
of  Christ,  the  stone  on  which  the  Lord  sat  when  he  raised  Laza- 
rus from  the  dead,  the  Lord's  footprints  on  the  stone  from  which 
he  ascended  into  heaven,  and,  most  curious  of  all,  "the  stone 
which  the  builders  rejected."  Yet  he  makes  some  advance  on  his 
predecessors,  since  he  shows  in  one  passage  that  he  had  thought 
out  the  process  by  which  the  simpler  myths  of  Palestine  were 
made.  For,  between  Bethlehem  and  Jerusalem,  he  sees  a  field 
covered  with  small  pebbles,  and  of  these  he  says :  "  The  common 
people  tell  you  that  a  man  was  once  sowing  peas  there,  when  Our 
Lady  passed  that  way  and  asked  him  what  he  was  doing ;  the 
man  answered,  *  I  am  sowing  pebbles,'  and  straightway  all  the 
peas  were  changed  into  these  little  stones." 

His  ascribing  belief  in  this  explanatory  transformation-myth 
to  the  "  common  people  "  marks  the  faint  dawn  of  a  new  epoch. 

Typical  also  of  this  new  class  is  the  German  botanist  Leon- 
hard  Rauwolf.  He  travels  through  Palestine  in  1575,  and,  thoxigh 
devout  and  at  times  credulous,  notes  comparatively  few  of  the 
old  wonders,  while  he  makes  thoughtful  and  careful  mention  of 
things  in  nature  that  he  really  saw ;  he  declines  to  iise  the  eyes  of 
the  monks,  and  steadily  uses  his  own  to  good  purpose. 

As  we  go  on  in  the  seventeenth  century,  this  current  of  now 
thought  is  yet  more  evident ;  a  habit  of  observing  more  carefully 
and  of  comparing  observations  had  set  in  ;  the  great  voyages  of 
discovery  by  Columbus,  Vasco  Da  Gama,  Magellan,  and  others 
were  pn^ducing  their  effect,  and  this  effect  was  increased  by  the 
i  I  philosophy  of  Bacon,  the  reasonings  of  Descartes,  and 

tJ.      ,*>,., 'Jit ions  of  Montaigne. 

So  evident  was  thi«  current  that,  as  far  back  as  the  early  days 
</'■■'  t  theologian,  Quaresmio.  of  Lodi,  had  made 

ti  i'   forever.     In  1616,  therefore,  he  began 

li  "The  Historical,  Theological,  and 

^'  '-■---     labored  upon  it  for 

T'  T  it,  and  then  put  it 
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into  the  liands  of  the  great  publishing  house  of  Plan  tin  at  Ant- 
werp ;  they  were  four  years  in  printing  and  correcting  it,  and, 
when  it  at  last  appeared,  it  seemed  certain  to  <•        '         V 
logical  view  of  the  Holy  Land  for  all  time.    W;  ^        .;- 

dant  care  of  other  mytha  which  he  believed  sanctitied  by  our 
sacred  books,  Quaresmio  devoted  himself  at  great  length  to  the 
Dead  Sea,  but  above  all  to  the  salt  statue,  and  divides  his  chapter 
on  it  into  three  parts,  each  headed  by  a  question :  First,  "Haw 
was  Lot's  wife  changed  into  a  statue  of  salt  ?  "  Secondly,  "  Whcrt 
was  she  thus  transformed  ?  "  And,  thirdly, "  Docs  thai  staiue  stiU 
exisl  f "  Through  each  of  these  divisions  he  fights  to  the  end 
against  all  who  are  inclined  to  swerve  in  the  slightest  degree 
from  the  orthodox  ot>inion.  He  utterly  refuses  to  compromise 
with  any  modem  theorists.  To  all  such  he  says,  "  The  narration 
of  Moses  is  historical  and  is  to  be  received  in  its  natural  sense, 
and  no  right-thinking  man  will  deny  this,"  To  those  who  favoned 
the  figurative  interpretation  he  says,  "  With  such  reasonings  any 
passage  of  Scripture  can  be  denied." 

As  to  the  spot  where  the  miracle  occurred,  ho  discusses  foor 
places,  but  settles  upon  the  point  where  the  pictxire  of  the  statue 
is  given  in  Adrichom's  map.  As  to  the  continued  existence  of 
the  statue,  he  plays  with  the  opposing  view  as  a  cat  fond  lea  a 
mouse,  and  then  shows  that  the  most  revered  ancient  authoritie*, 
venerable  men  still  living,  and  the  Bedouins,  all  agree  that  it  is 
still  iu  being.  Throughout  the  whole  chapter  his  thorough ne«w 
in  scriptural  knowledge  and  his  profundity  in  logic  are  only  ex- 
celled by  his  scorn  for  those  theologians  who  were  willing  lo 
yield  anything  to  rationalism. 

So  powerful  was  this  argument  that  it  seemed  to  carry  every- 
thing before  it,  not  merely  throughout  the  Roman  obedience,  but 
among  the  most  eminent  theologians  of  Protestantism. 

As  regards  the  Roman  Church,  we  may  take  as  a  type  the  mis* 
eionary  priest  Eugfene  Roger,  who,  shortly  after  the  appearanoe 
of  Quaresmio's  book,  published  his  own  travels  in  Palestine.  Ha 
was  an  observant  man,  and  his  work  counts  anumg  Muwh  of  real 
value;  biit  the  spirit  of  Quaresmio  had  taketi  i 
fully.  His  work  is  prefaced  with  a  map  sho^\.  .f,  ...  , .. 
most  importance  in  scriptural  history,  and  among  these  he  i 
fies  the  place  where  Samson  slew  the  thousand  Pl^ 
the  jaw-lx>ne  of  an  ass,  and  where  he  hid  the  gates 
cavern  which  Adam  and  Eve  inhabited  after  their  expnlaion 
paradise;  the  spot  where  B' 
Absalom  was  hanged  ;  thc> 
angel ;  the  steep  place  where  tlie  swj 
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■which  was  once  Lot's  wife.  He  not  only  indicates  places  on  land, 
hut  places  in  the  sea ;  thus  he  shows  where  Jonah  was  swallowed 
hy  the  whale,  and  "  where  St.  Peter  caught  one  hundred  and  tif ty- 
three  fishes.*'  _ 

As  to  the  Dead  Sea  miracles  generally,  he  does  not  dwell  on 
them  at  great  length ;  he  evidently  felt  that  Quaresmio  had  ex- 
hausted the  subject,  but  he  shows  largely  the  fruits  of  Quaresmio's 
teaching  in  other  matters.  He  sees,  describes,  and  reasons  with 
great  theological  acuteness  upon  the  basilisk.  The  animal  is 
about  a  foot  and  a  half  long,  shaped  like  a  crocodile,  and  kills 
people  with  its  glance.  The  one  which  he  saw  was  dead,  fortu- 
nately for  him,  for  in  the  time  of  Pope  Leo  FV,  as  he  tells  us, 
one  appeared  at  Rome  and  killed  many  people  by  merely  looking 
at  them,  but  the  Pope  destroyed  it  with  his  prayers  and  the 
sign  of  the  cross.  He  says  that  Providence  has  wisely  and  merci- 
fully protected  man  by  requiring  the  monster  to  cry  aloud  two  or 
three  times  whenever  he  leaves  his  cavern,  and  the  divine  wisdom 
has  also  made  it  necessary  that  the  monster  should  look  his  victim 
in  the  eye,  and  at  a  certain  distance,  in  order  that  his  glance  may| 
penetrate  the  victim'^  eye,  and  so  pass  at  once  to  his  heart.  He 
also  gives  reason  for  supposing  that  the  same  di\'ine  mercy  has 
provided  that  the  crowing  of  a  cock  will  kill  a  basilisk. 

But  even  in  this  good  and  credulous  missionary  we  see  the  in- 
fluence of  Bacon  and  the  dawn  of  experimental  science ;  for,  hav- 
ing been  told  many  stories  regarding  the  salamander,  he  secured 
one,  placed  it  alive  upon  the  coals,  and  reports  to  us  that  the 
legends  regarding  its  jxiwer  to  live  in  the  fire  are  untrue.  He 
also  trieti  experiments  with  the  chameleon,  and  found  that  the 
atories  told  regarding  it  were  to  be  received  with  much  allow- 
ance ;  but,  while  he  uses  his  mind  in  these  things  after  the  inodorn 
method,  he  locks  iip  his  judgment  when  he  discusses  the  letter  of 
Scripture.  A  curious  example  of  this  wo  find  in  his  reference  to 
the  famous  text,  in  the  thirty-eighth  chapter  of  Ezekiel,  wliich 
led  the  mediaeval  map-makers  to  place  Jerusalem  at  the  center  of 
the  earth.  Coupling  with  this  a  text  from  Isaiah,  he,  by  a  theo- ' 
logical  argument,  satisfies  himself  that  the  exAct  center  of  the 
earth  is  a  certain  spot  marked  on  the  pavement  of  the  Church  of 
the  Holy  Sepulchre :  by  a  similar  process  of  theological  reasoning 
he  also  proves  that  the  place  where  the  Holy  Cross  stood  was  the 
identical  spot  first  occupied  by  the  tree  which  bore  the  forbidden 
fruit  in  the  Garden  of  Eden, 

'.oughts  and  words  of  Quaresmio  echoing 

i  m  universities,  in  public  disquisitions, 

.  and  sermons.    The  great  Bible  commentators,  both 

'^*  •  '     '      '  "  ''  pting  them. 

sve  find  that,  as] 
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time  went  on,  it  required  to  be  braced  Bomewbat,  and  in  1898 
Wedelius,  Professor  of  Medicine  at  Jena,  chose  as  the  subject  of 
his  inaugural  address  "  The  Physiology  of  the  Destruction  of 
Sodpm  and  of  the  Statue  of  Salt" 

It  is  a  masterly  example  of  "sanctified  science."     At 
length  he  dwells  on  the  characteristics  of  sulphur,  s'  '         n- 

derbolts ;  mixes  up  scriptural  texts,  theology,  and  ci  -t 

a  most  bewildering  fashion ;  and  finally  comes  to  the  conclusion 
that  a  thunderbolt,  fiung  by  the  Almighty,  calc-ined  the  body  of 
Lot's  wife,  and  at  the  same  time  vitrified  its  particles  into  a  glassy 
mass  looking  like  salt.* 

By  such  demonstrations  as  these  of  Quaresmio  and  Wedelius 
the  theological  view  of  the  myth  seemed  fastened  upon  the  irorld 
forever. 

Not  only  was  this  view  demonstrated,  so  far  as  theologioo- 
Bcientific  reasoning  could  demonstrate  anything,  but  it  was  clearly 
shown,  by  a  continuous  chain  of  testimony  from  the  earliest  &ge&, 
that  the  salt  statue  at  Usdum  had  been  recognized  as  the  body  of 
Lof s  wife  by  Jews,  Mohammedans,  and  the  universal  Christian 
Church,  "always,  everywhere,  and  by  aU." 

Under  the  influence  of  teachings  like  these — and  of  the  wintw 
rains — new  wonders  began  to  apf>ear  at  the  salt  pillar.  In  1C61 
the  Franciscan  monk  Z'winner  published  his  travels  in  Palestino, 
and  gave  not  only  all  the  old  myths  regarding  the  salt  statue,  but 
a  new  one,  in  some  respects  more  striking  than  any  of  the  old — 
for  ho  had  heard  that  a  dog,  also  transformed  into  salt,  was  stand- 
ing by  the  side  of  Lot's  wife. 

Even  the  more  solid  Benedictine  scholars  were  carried  away, 
and  we  find  in  the  "  Sacred  History  "  by  Prof.  Metzger,  of  the  Ordtt" 

*  For  Zrallart,  see  hla  "  Tris  divot Toyago  k  leroMleto,"  Antwerp,  IflOS,  book  tr,  chapter 
Tin.  His  joamey  wm  made  twenty  yearn  before.  For  FVtber  Boacher,  »e€  bii  **  BonqaM  4t 
U  Terre  Saincte,"  Paris,  1622,  pp.  447,  448.  For  Hcidmaoa,  sec  hU  "  PalBStiaa,"  1689, pp. 
0ft~<J2.  For  B61on'ti  crediilii;  in  matt«ra  referred  to,  tec  hie  "  ObDerraUone  d«  PliaiMm 
Singiilaritex,"  etc.,  Paris,  1663,  pp.  141-144  ;  and  for  tiie  legend  of  tlic  p<?a»  chant(ed  iato 
pebbl«>,  p,  148  ;  gee,  also,  Lartct  in  "Pc  I>uytic»,"  iU,  p,  U,  For  Rauvolf,  ac*  the  "  IttJ'W 
bucb,"  and  Tohlcr,  "  Bibliograjiliiiv.*'  Foragood  account  of  the  influcnco  •■'  V."'"'"-nr  lad^ 
veloping French skeptici^in,  sec  Pr^roBt-Partdol'g study  on  Moolaignc pn:  i j» Cim* 

edition  of  the  "  EasAys,"  Pario,  I8AA;  abo  the  well-kniiwn  |ia«eagealn  Lgcuv  h  ikatioaall^ 
in  Boropc."  For  Quareniilo  I  hare  congnltcd  both  the  Plantln  odition  of  IMI*  ami  Ow 
«upi>rb  new  Tenice  edition  of  I88ft-*8a,  The  latter,  though  Ices  priwd  lit  book  ttaAtn, 
is  the  more  raliuvlilc,  since  it  containa  some  «^ry  tnt«re8tinit  r»ocnt  noi^  For  ikw  alM^v 
dlacuaalon  >k^<  Hnntla  edition,  to).  11,  pp.  768  tt  1*9.,  and  Venitt'  -- 

674.     As  to  the  effect  of  Qnar««info  on  lUo  Proteabuit  C"tiuri}h.  f  l'« 

8t*tua  8»11«."  JeiiHs  1M8,  pp.  6,  7,  and  Blwwhere.     Y  .««  iiw  "  I*  Tnra 

Sdactft,"  PariR,  1HH4;  the  tnap  thnir.nrr  TTinmn  «;••-.,  '.;..•  trvfu"-:  uul 

for  ba«il!»ks,  ealamandcn,  cUv,  - 


■^f  «i..,  *ii.i  'I' 


Ore,  rU;o,  oil  H'  \V  (iiii:!.",  I'lj/'-n  1  Uial  tlii; 
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of  St.  Benedict,  published  in  1700,  a  renewal  of  the  declaration 
that  the  salt  statue  must  be  a  "perpetual  memorial." 

But  it  was  soon  evident  that  the  scientific  current  was  still 
working  beneath  this  ponderous  mass  of  theological  authority,  A 
typical  evidence  of  this  we  find  in  1666  in  the  travels  of  Doubdan, 

Pa  CAnon  of  St.  Denis.  As  to  the  Dead  Sea,  he  says  that  he  saw 
bmoke,  no  clouds,  and  no  "  black,  sticky  water" ;  as  to  the  statui 
of  Lot's  wife,  he  says,  "  The  moderns  do  not  believe  so  easily  that 
she  has  lasted  so  long  " ;  then,  as  if  alarmed  at  his  own  boldness, 
he  concedes  that  the  soa  may  be  black  and  sticky  in  the  middle; 
and  from  Lot's  wife  he  escapes  under  cover  of  some  pious  gener- 
alities. Four  years  later  another  French  ecclesiastic,  Jacques 
Goujon,  referring  in  his  pul)lished  travels  to  the  legend  of  the  sal 
pillar,  says:  "People  may  believe  these  stories  as  much  as  they 
^—.choose;  I  did  not  see  it,  nor  did  I  go  there."  So,  too,  in  WJ7, 
^^Dlorison,  a  dignitary  of  the  French  church,  having  traveled  in 
Palestine,  confesses  that,  as  to  the  story  of  the  pillar  of  salt,  he 
has  difficulty  in  believing  it. 

The  same  current  is  observed  working  still  more  strongly  in 
the  travels  of  the  Rev.  Henry  Maundrell,  an  English  chaplain  at 
Aleppo,  who  traveled  through  Palestine  during  the  same  year. 
He  pours  contempt  over  the  legends  of  the  Dead  Sea  in  general : 
as  to  the  story  that  birds  could  not  fly  over  it,  he  says  that  he  saw 
I  them  flying  there ;  as  to  the  utter  absence  of  life  in  the  sea,  ha] 
^ft«aw  small  shells  in  it ;  he  sees  no  traces  of  any  buried  cities ;  and,] 
^^ne  to  the  stories  regarding  the  statue  of  Lot's  wife  and  the  pro- 
^Hpoeal  to  visit  it,  he  says,  "  Nor  could  wo  give  faith  enough  to  these 
^^  reports  to  induce  us  to  go  on  such  an  errand." 

The  influence  of  the  Baconian  philosophy  on  his  mind  is  very 
clear ;  for,  in  expressing  hi?  disbelief  in  the  Dead  Sea  apples,  with 
^^^eir  contents  of  ashes,  he  says  that  he  saw  none,  and  he  cites 
^rLord  Bacon  in  support  of  skepticism  on  this  and  similar  points. 
But  the  strongest  eflfect  of  this  growing  skepticism  is  seen  nei 
the  end  of  that  century,  when  the  eminent  Dutch  commentator 
Clericus  published  his  commentary  on  the  Pentateuch  and  his 
"  Dissertation  on  the  Statue  of  Salt." 

At  great  length  he  brings  all  his  shrewdness  and  learning  to  1 
bear  against  the  whole  legend  of  the  actual  transformation  o: 
Lot's  wife  and  the  existence  of  the  salt  pillar,  and  ends  by  saying 
that "  the  whole  story  is  due  to  the  vanity  of  some  and  the  credulity 
of  more." 

I'     "     "  "       ■      •  penth  century  we  find  now  tribu- 

tari.  ,.; J  thought.     In  1701  Father  F<<lix 

ugrand  dlimisses  the  Dead  Sea  legends  and  the  salt  statue 

■'         '  ■  -xpressing  not  his  belief  in  it,  but  a  con- 


: 


In  1709  a  scholar  appeared  in  another  part  of  Europe  and  of 
diflFeront  faith,  who  did  far  more  than  any  of  his  predecessors  to 
envelop  tho  Dead  Sea  legends  in  an  atmosphere  of  truth — Adrian 
Reland,  professor  at  the  University  of  Utrecht.  His  work  on  Pah?«- 
tine  is  a  monument  of  patient  scholarship,  having  as  its  nucletis  a 
love  of  truth  as  truth :  there  is  no  irreverence  in  him,  but  he  quiutly 
brushes  away  a  great  mass  of  myths  and  legends :  as  to  the  statue 
of  Lot's  wife,  he  does  not  deign  to  treat  it  at  length,  but  incident- 
ally applies  the  comparative  method  to  it  with  killing  eflPect,  for 
he  shows  that  the  story  of  its  miraculous  renewal  is  but  one 
among  many  of  its  kind.* 

Yet  to  superficial  observers  the  old  current  of  mj-th  and  mar- 
vel seemed  to  flow  into  the  eighteenth  century  as  strong  as  ever, 
and  of  this  we  may  take  two  typical  evidences.  The  first  of  thege 
is  the  "  Pious  Pilgrimage  "  of  Vincent  Briemle.  His  journey  was 
made  about  1710;  and  his  work,  brought  out  under  the  auspices 
of  a  high  papal  functionary  some  years  later,  in  a  heavy  quarto, 
gave  now  life  to  the  stories  of  the  hellish  character  of  the 
Dead  Sea,  and  especially  to  the  miraculous  renewal  of  the  salt 
statue. 

In  1720  came  a  still  more  striking  effort  to  maintain  the  old 
belief  on  the  Protestant  side,  for,  in  that  year  the  eminent  theo* 
logian  Masius  published  his  gre^t  treatise  on  "  The  Conversion  of 
Lot's  "Wife  into  a  Statue  of  Salt." 

He  evidently  intended  that  this  work  should  be  thp  ^ 

on  this  subject  among  Protestants,  as  Quaresmio  had  ^ 

that  his  work  would  be  the  last  among  Catholics.  He  develops 
his  subject  after  the  high  scholastic  and  theologic  manner.  Call- 
ing attention  first  to  the  divine  command  in  the  New  Testament, 
"  Remember  Lot's  wife,"  he  argues  through  a  long  scries  of  c}iap> 
ters.  In  the  ninth  of  these  he  discusses  "  the  ivipeUing  caujse  "  of 
her  looking  back,  and  introduces  us  to  tho  question,  formerly  so 
often  discussed  by  theologians,  whether  the  soul  of  Lot's  wife  was 
finally  saved.  Here  we  are  glad  to  learn  that  the  big,  warm  heart 
of  Luther  lifted  him  above  the  common  herd  of  theologians,  and 
led  him  to  declare  that  she  was  "a  faithful  and  saintly  woman," 
and  that  she  certainly  was  not  eternally  damned.  In  justice  to 
the  Roman  Church  also  it  should  bo  said  that  several  of  hot  most 

*  For  Zwlnner,  icc  tiU  "  Iflumcnbucb  den  Ilojligcn  Landen,"  MAachaii  IMI,  fk 
For  M<>2ger,  hi»  "  Sacra  nistoria."  Augsburg,  1 700,  y.  30.  Kor  DoobdiB,  ■<»*  W.  '•  V<^nru 
U  Tenrc  Baiiite,"  Paris,  1666,  pp,  888,  8a»  ;  »l»o  Tobler  and  Ongi-'*  "  R  : 

hi*  "nistoire  et  Voiagc  de  la  Tcrwi  S- "  '    mia,  16T0,  p   "'-  ■   -" 

hla  "  yoyagc,"  book  II,  rP  616,  BI7.  i.ll.  nci-  In  \ 

tt  K^.     For  Cloricun,  mu?  hi§  '*  D^ 
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eminent  commentators  took  a  similar  view,  and  insisted  tliat  the 
sin  of  Lot's  wife  was  venial,  and  therefore,  at  the  worst,  could 
only  subject  her  to  the  fires  of  purgatory. 

The  eleventh  chapter  discusses  at  length  the  question  how  she 
was  converted  into  salt,  and,  mentioning  many  theological  opin- 
ions, dwells  especially  upon  the  view  of  Rivetus — that  a  thunder- 
bolt, made  up  apparently  of  fire,  sulphur,  and  salt,  wrought  her 
transformation  at  the  same  time  that  it  blasted  the  land  ;  and  he 
bases  this  opinion  upon  the  twenty-ninth  chapter  of  Deuteronomy 
and  the  one  hundred  and  seventh  Psalm. 

Later,  there  is  presented  a  sacred  scientific  theory  that  "saline 
particles  entered  into  her  until  her  whole  body  was  infected"; 
and  with  this  Masius  connects  another  piece  of  sanctified  science, 
to  the  effect  that  "  stagnant  bile  "  may  have  rendered  the  surface 
of  her  body  "entirely  shining,  bitter,  dry,  and  deformed." 

Finally,  in  the  fourth  division  of  the  second  section,  he  comes 
to  the  great  question  whether  the  salt  pillar  is  still  in  existence. 
On  this  he  is  full  and  fair.  On  one  hand  he  allows  that  Luther 
thought  that  it  was  involved  in  the  general  destruction  of  Sodom 
and  Gomorrah,  and  he  cites  various  travelers  who  had  failed  to 
find  it ;  but,  on  the  other  hand,  he  gives  a  long  chain  of  evidence 
to  show  that  it  continued  to  exist :  very  wisely  he  reminds  the 
reader  that  the  positive  testimony  of  those  who  have  seen  it  must 
outweigh  the  negative  testimony  of  those  who  have  not,  and  finally 
decides  that  the  salt  statue  is  still  in  being. 

No  doubt  a  work  like  this  produced  a  considerable  effect  in 
Protestant  countries ;  indeed,  this  effect  seems  evident  as  far  off 
as  England,  for,  in  1720,  we  find  in  Dean  Prideaux's  "Old  and  New 
Testament  connected  "  a  map  on  which  the  statue  of  salt  is  care- 
fully indicated.  So,  too,  in  Holland,  in  the  "  Sacred  Geography," 
published  at  Utrecht  in  1758,  by  the  theologian  Baehifene,  we  find 
him,  while  8ho\<T.ng  many  signis  of  rationalism,  evidently  inclined 
to  the  old  views  as  to  the  existence  of  the  salt  pillar;  but  just  here 
comes  a  curious  evidence  of  the  real  direction  of  the  current  of 
thought  through  the  century,  for,  nine  years  later,  in  the  German 
translation  of  Bachifene's  work  we  find  copious  notes  by  the  trans- 
lator in  a  far  more  rationalistic  spirit ;  indeed,  we  see  the  dawn  of 
the  inevitable  day  of  compromise,  for  we  now  have,  instead  of 
the  old  arg^iment  that  the  divine  power  by  one  miraculous  act 
changed  Lot's  wife  into  a  salt  pillar,  the  suggestion  that  she  was 
caught  in  a  shower  of  sulphur  and  saltpeter,  covered  by  it,  and 
that  the  result  was  a  lump,  which,  in  a  general  way,  is  called  in 
our  sacred  books  "  a  pillar  of  salt."  * 

*For  Briemle,  lee  hia  "Andftchtige  Pilgcrfahrt,"  p.  190.  For  Maafna.  lec  his  "Do 
Cxore  Lothi  in  Statuam  SalU  conrersa,"  Rafniip,  1720,  Mpeciallr  pp.  2Q-S1.  For  Dean 
Prideaux,  w«  bU  "Old  and  New  Teatameot  ooonected  in  the  UUtory  of  the  Jews,"  VltA^ 
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But,  from  the  middle  of  the  eighteenth  century,  the  ne\r  CUT^ 
rent  sets  through  Palestine  Mrith  ever-increasing  strength.  Very 
interesting  is  it  to  compare  the  great  scriptural  commentaries  of 
the  middle  of  this  century  with  those  published  a  century  earlier. 

Of  the  earlier  ones  we  may  take  Matthew  Poole's  "Synop«i«" 
as  a  tyj)e:  as  authorized  by  royal  decree  in  16C7  it  contains  very 
substantial  arguments  for  the  pious  belief  in  the  statue.  Of  the 
later  ones  we  may  take  the  edition  of  the  noted  commentary  of 
the  Jesuit  Tirinus  seventy  years  later ;  while  he  feels  bound  to 
present  the  authorities,  ho  evidently  endeavors  to  get  rid  of  the 
subject  as  speedily  as  possible  under  cover  of  conventionalities ; 
of  the  spirit  of  Quaresmio  he  shows  no  trace,* 

About  1760  came  a  striking  evidence  of  the  strength  of  this 
new  current.  The  Abate  Mariti  then  published  his  book  upon  the 
Holy  Land  ;  and,  of  this  book  by  an  Italian  ecclesiastic,  the  most, 
eminent  of  German  bibliographers  in  this  field  says  that  it  first 
broke  a  path  for  critical  study  of  the  Holy  Land. 

Mariti  is  entirely  skeptical  as  to  the  sinking  of  the  ralley  of 
Siddim  and  the  overwhelming  of  the  cities.  He  speaks  kindly  of 
aCapxichin  Father  who  saw  everywhere  at  the  Dead  Sea  traces  of 
the  divine  malediction,  whUe  he  himself  could  not  see  them,  and 
says,  "  It  is  because  a  Capuchin  carries  everywhere  the  five  senses 
of  faith,  while  I  only  carry  those  of  nature."  Ho  speaks  of  "  th« 
lies  of  Josephus,"  and  makes  merry  over  "  the  rude  and  shafteles* 
block  "  which  the  guide  assured  him  was  the  statue  of  Lot's  wife, 
explaining  the  want  of  human  form  in  the  salt  pillar  by  tolling 
him  that  this  complete  metamorphosis  was  part  of  her  pun- 
ishment. 

About  twenty  years  later  another  remarkable  man  broaches 
the  subject  in  what  was  then  known  as  the  "  philosophic  "  spirit 
— Volney.    Between  the  years  1783  and  1785  he  made  an  ■  iv© 

journey  through  the  Holy  Land  and  published  a  voluun  .v. 

els  which  by  acuteness  of  thought  and  vigor  of  style  secured  gen- 
eral attention.  In  these,  myth  an<i  legend  were  throvm  aside,  and 
we  have  an  account  simply  dictated  by  the  love  of  truth  as  tmtL 
He,  too,  keeps  the  torch  of  science  burning  by  applying  his  goo- 
logical  knowledge  to  the  regions  which  he  traverses. 

As  we  look  back  over  the  eighteenth  century  we  see  mingled 
with  the  new  current  of  thought,  and  strengthoning  it,  a  con- 
stantly increasing  stream  of  more  strictly  scif-ntifir  ri}is.-r\-i4iino 
and  reflection. 

To  review  it  briefly,  in  the  very  first  years  of  the  ceutuiy  iila- 
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raldi  showed  the  Paris  Academy  of  Sciences  fossil  fishes  found  in 
the  Lebanon  region  ;  a  little  later,  Cornelius  Bruyn,  in  the  French 
edition  of  his  Eastern  travels,  gave  well-drawn  representations  of  J 
fossil  fishes  and  shells,  some  of  them  from  the  region  of  the  Dead] 
Sea.  About  the  middle  of  the  century  Richard  Pococke,  Bishoj 
of  Meath,  and  Korte,  of  Altona,  made  more  statements  of  the  same 
sort ;  and  toward  the  close  of  the  cent\iry,  as  we  have  seen,  Volney 
gave  still  more  of  these  researches,  with  philosophical  deductions 
from  them. 

The  result  of  all  this  was  that  there  gradually  dawned  upon 
thinking  men  the  conviction  that,  for  ages  before  the  appearance 
of  man  on  the  planet,  and  during  all  the  period  since  his  appear- 
ance, natural  laws  have  been  steadily  in  force,  and  in  Palestine  as^ 
elsewhere ;  this  conviction  obliged  men  to  consider  other  than 
supernatural  causes  for  the  phenomena  of  the  Dead  Sea,  aud  myth 
and  marvel  steadily  shrank  in  value. 

But  at  the  very  threshold  of  the  nineteenth  century  Chatejvu- 
briand  came  into  the  field,  and  he  seemed  to  banish  the  scientific 
spirit,  though  what  he  really  did  was  to  conceal  it  temporarily 
behind  the  vapore  of  his  rhetoric.    The  time  was  propitious  for 
hira.    It  was  the  period  of  reaction  after  the  French  Revolution, . 
when  what  was  called  religion  was  again  in  fashion,  and  wheal 
even  atheists  supporteti  it  as  a  good  thing  for  common  people ;  of 
such  an  epoch  Chateaubriand,  with  his  superficial  information, 
thin  sentiment,  and  showy  verbiage,  was  the  foreordained  prophet. 
His  enemies  were  wont  to  deny  that  he  ever  saw  the  Holy  Land  ; 
whether  he  did  or  not,  he  added  nothing  to  real  knowledge,  but 
simply  threw  a  momentary  glamour  over  the  regions  he  described,] 
and  especially  over  the  Dead  Sea.    The  legend  of  Lot's  wife  haj 
carefully  avoided,  for  he  knew  too  well  the  danger  of  ridicule  iai 
Franco. 

As  long  as  the  Napoleonic  and  Bourbon  reigns  lasted,  and  in- 
deed for  some  time  afterward,  this  kind  of  dealing  with  the  Holy 
Land  was  fashionable,  and  we  have  along  series  of  men,  espe- 
cially of  Frenchmen,  who  evidently  received  their  impulse  from' 
Chateaubriand. 

About  1831  De  Geramb,  Abbot  of  La  Trappe,  evidently  a  very 
noble  and  devout  spirit,  sees  vapor  above  the  Dead  Sea,  but 
stretches  the  truth  a  little — speaking  of  it  as  "  vapor  or  smoke.**  j 
He  could  not  find  the  salt  statue,  and  complains  of  the  "  diversity 
of  stories  regarding  it."  The  simple  physical  cause  of  this  di- 
rersity — the  washing  out  of  different  statues  in  different  years — 
lYer  wcurs  to  him,  but  he  comforts  liiinsclf  with  the  scriptural 
it  for  the  metamorphosis.* 

r«r  Mariti.  *««  hl«  "  Vovngo,"  rt<j.,  toI.  ii,  pp.  :■  For  Tower's  high  opinion  of 
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But  to  the  honor  of  scientific  men  and  scientific  truth  it  should 
be  said  that  even  under  Napoleon  and  the  Bourbons  there  were 
men  who  continued  to  explore,  observe,  and  descn>)e  with  tbo 
simple  love  of  truth  as  truth,  and  in  spite  of  the  probability  that 
their  researches  would  be  received  during  their  lifetime  with  con- 
tempt and  even  hostility  both  in  church  and  state. 

The  pioneer  in  this  work  of  the  nineteenth  century  was  the 
German  naturalist  Ulrich  Seetzen.  He  began  his  main  investi* 
gation  in  18U6,  and  soon  his  learning,  courage,  and  honesty  threw 
a  flood  of  new  light  into  the  Dead  Sea  questions. 

In  this  light,  myth  and  legend  faded  more  rapidly  than  ever. 
Typical  of  his  method  is  his  examination  of  the  Dead  Sea  fruits 
He  found,  on  reaching  Palestine,  that  Josephus's  story  regarding 
it,  which  had  been  accepted  for  nearly  two  thousand  years,  was 
believed  on  all  sides  ;  more  than  this,  he  found  that  the  original 
myth  had  so  grown  that  a  multitude  of  respectable  people  at 
Bethlehem  and  elsewhere  assured  him  that  not  only  .i]  '  "it 
pears,  pomegranates,  figs,  lemons,  and  many  other  fru;  ih 

grow  upon  the  shores  of  the  Dead  Sea,  though  beautiful  to  look 
upon,  were  filled  with  ashes.  These  good  people  declared  to 
Seetzen  that  they  had  seen  these  fruits,  and  that,  not  long  before, 
a  basketful  of  them  which  had  been'  sent  to  a  merchant  of  Jaffa 
had  turned  to  ashes. 

Seetzen  was  evidently  perplexed  by  this  mass  of  testimony, 
and  naturally  anxious  to  examine  these  fruits.  On  arriving  at 
the  sea  he  began  to  look  for  them,  and  the  guide  soon  showed 
him  the  "apples."  These  he  found  to  be  simply  an  asdepia, 
which  had  been  described  by  Liimjeus,  and  which  is  found  in  the 
East  Indies,  Arabia,  Egypt,  Jamaica,  and  elsewhere;  the  "ashes" 
were  simply  seeds.  He  looked  next  for  the  other  fruits,  and  Um 
guide  soon  found  for  him  the  "  lemons  " ;  these  he  discovered  to 
be  a  species  of  solanum  found  in  other  parts  of  Pal«33tini>  and 
elsewhere,  and  the  seeds  in  these  were  the  famous  "  cin< 
He  looked  next  for  the  pears,  figs,  and  other  accursed  fntits  ;  bui, 
instead  of  finding  them  filled  with  ashes  and  cinders,  he  found 
them  like  the  same  fruits  in  other  lands,  and  he  tells  us  that  he 
ate  the  figs  with  much  pleasure. 

So  perished  a  myth  which  had  been  kept  alive  two  thousand 
years,  partly  by  modes  of  thought  natural  to  theologians,  partly 
by  the  self-interest  of  guides,  and  partly  by  the  love  of  marvel, 
mongering  among  travelers. 

Sg7pt«,"  P&ria,  1 807,  t,  SOS  d  »eq.;  aIbo,  for  a  auiement  tit  eoniribotlona  oi  die  eigbuoilh 
oratnrr  to  goologr,  Lart«t  io  De  haynm'e  "  Mor  Mort«,"  vol.  Ill,  p.  13.  For  OoimBm 
Brajo.  we  Frcncb  edition  of  bia  works,  1714,  in  wliioli  hi»  name  is  civ«n  ■■  "  La  Baa,' 
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Tbo  other  myths  fared  no  better.  As  to  the  appearance  of  the 
sea,  he  found  its  waters  not  "black  and  sticky/'  but  blue  and 
transparent ;  he  found  no  smoke  rising  from  the  abyss,  but  tells 
us  that  sunlight  and  cloud  and  shore  were  pleasantly  reflected 
from  the  surface.  As  to  Lot's  wife,  he  found  no  salt  pillar  which 
had  been  a  careless  woman,  but  the  Arabs  showed  him  many 
bowlders  which  had  once  been  wicked  men. 

His  work  was  worthily  continued  by  a  long  succession  of  true 
and  reverent  men,  among  them  such  tra  /elers  or  geographers  as 
Burckhardt,  Irby,  Mangles,  Fallmerayer,  and  Carl  von  Raumer: 
by  men  like  these  the  atmosphere  of  myth  and  legend  was  stead- 
ily cleared  away ;  as  a  rule,  they  simply  forgot  Lot's  wife  alto- 
gether. 

Greatest  of  all  in  this  noble  succession  was  an  American  theo- 
logian, Dr,  Edward  Robinson,  professor  at  New  York,  a  man  of 
whom  his  country  and  humanity  may  well  be  proud. 

Beginning  about  18:^6,  he  devoted  himself  for  thirty  years  to 
the  thorough  study  of  the  geography  of  Palestine,  and  he  found 
a  worthy  coatljutor  in  another  American  divine,  Dr.  Eli  Smith. 
Neither  of  these  men  departed  openly  from  the  old  traditions; 
that  would  have  cost  a  heart-breaking  price,  the  loss  of  all  further 
opportunity  to  carry  on  their  researches.  Robinson  did  not  even 
think  it  best  to  call  attention  to  the  mythical  character  of  much 
on  which  his  predecessors  had  insisted ;  he  simply  brought  in, 
more  and  more,  the  dry,  clear  atmosphere  of  the  love  of  truth  for 
truth's  sake,  and,  in  this,  myths  and  legends  steadily  disapjteare<i. 

By  doing  this  he  rendered  a  far  greater  service  to  real  Chris- 
tianity than  any  other  theologian  had  ever  done  in  thi.s  field. 

"Very  characteristic  is  his  dealing  with  the  myth  of  Lot's  ■wife. 
Though  more  than  once  at  Usdum,  though  giving  valuable  in- 
formation regarding  the  sea,  shore,  and  mountains  there,  he  care- 
fully avoids  all  mention  of  the  salt  pillar  and  of  the  legend  which 
arose  from  it.  In  this  he  set  an  example  followed  by  most  of 
the  more  thoughtful  religious  travelers  since  his  time.  Very 
significant  is  it  to  see  the  New  Testament  injunction, "  Remem- 
ber Lot's  wife,"  so  utterly  forgotten.  These  later  investigator 
seem  never  to  have  heard  of  it,  and  this  constant  forgetfulnes 
shows  the  change  which  had  taken  place  in  the  enlightene 
thinking  of  the  world. 

But  in  the  year  1848  came  an  episode  very  striking  in  its 
character  and  effect. 

At  that  time,  the  war  between  the  United  States  and  Mexico 

having  closed.  Lieutenant  Lynch,  of  the  United  States  Navy, 

found  himself  in  the  port  of  Vera  Crtiz,  commanding  an  old  hulk, 

tthe  Supply.     Looking  about  for  something  to  do,  it  occurred  to 

im  to  write  to  the  Secretary  of  the  Navy  asking  permission  to 
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explore  tte  Dead  Sea.  Under  ordinary  circumstances  the  pro- 
posal would  doubtless  have  been  strangled  with  red  tape;  bat 
fortunately  the  Secretary  at  that  time  was  Mx.  John  Y.  Mason,  of 
Virginia.  Mr.  Mason  was  famous  for  his  good  nature :  both  at 
Washington  and  at  Paris,  where  he  was  afterward  minister,  this 
predominant  trait  has  left  a  multitude  of  amusing  traditions ;  it 
was  of  him  that  Thomas  Benton  said, "  To  be  supremely  happy  he 
must  have  his  paunch  full  of  oysters  and  his  hands  full  of  c^rds." 

The  Secretary  granted  permission,  but  evidently  gave  the 
matter  not  another  thought.  As  a  result,  came  an  expedition  the 
most  comical  and  one  of  the  most  rich  in  results  to  be  found 
in  American  aimals.  Never  was  anything  so  happy-go-lucky. 
Lieutenant  Lynch  started  with  his  hulk,  with  hardly  an  instru- 
ment save  those  ordinarily  found  on  shipboard,  and  with  a  body 
of  men  probably  the  most  unfit  for  anything  like  scientific  inves- 
tigation ever  sent  on  such  an  errand  ;  fortunately,  he  picked  up  a 
young  instructor  in  mathematics,  Mr.  Anderson,  and  added  to 
his  apparatus  two  strong  iron  boats. 

Arriving,  after  a  tedious  voyage,  on  the  coast  of  Asia  Minor, 
he  set  at  work.  He  had  no  adequate  preparation  in  general  his- 
tory, archseology,  or  the  physical  sciences,  but  ho  had  his  Ameri- 
can patriotism,  energy,  pluck,  pride,  and  devotion  to  duty,  and 
these  qualities  stood  him  in  good  stead.  With  great  labor  he  got 
the  iron  boats  across  the  country.  Then  the  tug  of  war  beican. 
First  of  all  investigators,  he  forced  his  way  through  f '  '  'le 
length  of  the  river  Jordan  and  from  end  to  end  of  the  1  -oai 

There  were  constant  diflBculties,  geographical,  climatic,  and  per- 
sonal, but  Lynch  cut  through  them  all.  He  was  brave  or  shrewd, 
as  there  was  need.  Anderson  proved  an  admirable  helper,  and 
together  they  made  sirrveys  of  distances,  altitudes,  depths,  and 
sundry  simple  investigations  in  a  geological,  mineralogical,  luid 
chemical  way.  Much  was  poorly  done,  much  was  left  undone, 
but  the  general  result  was  most  honorable  both  to  Lynch  and 
Anderson,  and  Secretary  Mason  found  that  his  easy-going  patron- 
age of  the  enterprise  was  the  best  act  of  his  official  life. 

The  results  of  this  expedition  on  public  opinion  were  mo>8t 
curious.  Lynch  was  no  scholar  in  any  sense;  he  had  travelfid 
little,  and  thought  less  on  the  real  questions  underlying  tlie 
wholt>  i  ■    ition  ;  as  to  the  difference  in  depth  of  the  two  parts 

of  the  I  .  jumped — with  a  snilor's  disregard  of  logic — to  the 
conclusion  that  it  somehow  proved  the  mythical  account  of  tho 
overwhelming  of  the  cities,  and  he  indulges  in  r-  "     ''  fa 

sort  probably  suggested  by  liis  recollections  of  Aui'  'y 

schools. 

Especially  noteworthy  is  his  treatment  <-^  *'•    ' 
wife.    He  found  the  pillar  of  salt.    It  hi. 
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period  a  circular  column  of  friable  salt  rock,  about  forty  feet 
high ;  yet,  while  he  accepts  every  otlier  old  myth,  he  declares  the 
belief  tliat  this  was  once  the  wife  of  Lot  "  a  superstition." 

One  little  circumstance  added  enormously  to  the  influence  of 
this  book,  for,  as  a  frontispiece,  he  inserted  a  picture  of  the  salt 
column!  It  was  delineated  in  rather  a  poetic  manner;  light 
streamed  upon  it,  heavy  clouds  hung  above  it,  and  as  a  back- 
ground were  ranged  buttresses  of  salt  rock,  furrowed  and  chan- 
neled out  by  the  winter  rains :  this  salt  statue  picture  was  spread 
far  and  wide,  and  in  thousands  of  country  pulpits  and  Sunday 
schools  it  was  shown  as  a  tribute  of  science  to  Scripture. 

Nor  was  this  inAuence  confined  to  American  Sunday-school 
children,  for  Lynch  had  innocently  set  a  trap  into  which  several 
EurofMmn  theologians  stumbled.  One  of  these  was  Dr.  Loreiiz 
Gratz,  Vicar-General  oi  Augsburg,  a  theological  professor.  In  the 
second  edition  of  his  "  Theatre  of  the  Holy  Scriptures,"  published 
in  1858,  he  hails  Lynch's  discovery  of  the  salt  pillar  with  joy ;  for- 
gets his  allusion  to  the  old  theory  regarding  it  as  a  superstition; 
and  does  not  stop  to  learn  that  this  was  one  of  a  succession  of 
statues  washed  out  yearly  by  the  rains,  but  accepts  it  as  the  origi- 
nal Lot's  wife. 

The  French  churchmen  suffered  most.  About  two  years  after 
Lynch,  De  Saulcy  visits  the  Dead  Sea  to  explore  it  thoroughly, 
evidently  in  the  interest  of  sacred  science — and  of  his  own  pro- 
motion. Of  the  modest  thoroughness  of  Robinson  there  is  no 
trace  in  his  writings.  He  promptly  discovered  the  overwhelmed 
cities,  which  no  one  before  or  since  has  ever  found,  poured  con- 
tempt on  other  investigators,  and  threw  over  his  whole  work  an 
air  of  piety.  But,  unfortunately,  having  a  Frenchman's  dread 
of  ridicule,  he  attempted  to  give  a  rationalistic  explanation  of 
what  he  calls  "  the  enormous  needles  of  salt  washed  out  by  the 
winter  rain,"  and  their  connection  with  the  Lot's  wife  myth,  and 
declared  his  firm  belief  that  she,  "  being  delayed  by  curiosity  or 
terror,  was  crushed  by  a  rock  which  rolled  down  from  the  mount- 
ain, and  when  Lot  and  his  children  turned  about  they  saw  at  the 
place  where  she  had  been  only  the  rock  of  salt  which  covered  her 
body." 

But  this  would  not  do  at  all,  and  an  eminent  ecclesiastic  pri- 
vately and  publicly  expostulated  with  De  Saulcy — very  naturally 
declaring  that  "  it  was  not  Lot  who  wrote  the  book  of  Genesis." 

The  result  was  that  another  edition  of  De  Saulcy's  work  wft»1 

p'  '  '■  \  A  by  H  Church  Book  Society,  with  the  offending  passage 

but  a  passage  was  retained  really  far  more  suggestive 

of  lietf-rodoxy,  and  this  was  an  Arab  legend  accounting  for  the 

■     *■     '-*  ■"  -— '"  -   —  the  Dead  Sea  curiously  resembling 

ran  as  follows: 


59* 


THE  POPULAR  SCIENCE  MONTHLY, 


"  Abraham,  the  friend  of  God,  having  come  here  one  day  with 
his  mule  to  buy  salt,  the  salt-vrorkers  impudently  told  him  that 
they  had  no  salt  to  sell,  whereupon  the  patriarch  said:  'Your 
words  are  true;  you  have  no  salt  to  sell,'  and  iuBtantly  the  salt 
of  this  whole  region  was  transformed  into  stone,  or  rather  into 
a  salt  which  has  lost  its  savor."  * 

Nothing  could  be  more  sure  than  this  story  to  throw  light  into 
the  mental  and  moral  process  by  which  the  salt  pillar  myth  was 
originally  created. 

In  the  years  1864  and  1865  came  an  expedition  on  a  much  more 
imposing  scale — that  of  the  Due  de  Luynes.  His  knowledge  of 
archaeology  and  his  wealth  were  freely  devoted  to  working  the 
mine  which  Lynch  had  opened,  and,  taking  with  him  an  iron  ves- 
sel and  several  savants,  he  devoted  himself  especially  to  finding 
the  cities  of  the  Dead  Sea,  and  to  giving  less  vague  accounts  of 
them  than  those  of  De  Saulcy.  But  he  was  disappointed,  and 
honest  enough  to  confess  his  disappointment.  So  vanished  one  of 
the  most  cherished  parts  of  the  legend. 

But  worse  remained  behind.  In  the  orthodox  duke's  oompaoy 
was  an  acute  geologist,  Monsieur  Lartet,  who  in  due  time  made 
an  elaborate  report,  which  let  a  flood  of  light  in  upon  the  whole 
region. 

The  Abb^  Richard  bad  been  rejoicing  the  orthodox  heart  of 
EVance  by  exhibiting  some  prehistoric  flint  implements  as  the 
knives  which  Joshua  had  made  for  circumcision.  By  a  truthful 
statement  Monsieur  Lartet  sot  all  France  laughing  at  him,  and 
then  turned  to  the  geology  of  the  Dead  Sea  basin.  While  he  OOO- 
coded  that  man  may  have  seen  some  volcanic  crisis  there  toward 
its  end,  and  may  have  preserved  a  vivid  remembrance  of  the  vapor 
then  rising,  his  whole  argument  showed  irresistibly  tliat  all  th« 
phenomena  of  the  region  are  due  to  natural  causes,  and  that  so  6ir 
from  a  sudden  rising  of  the  lake  above  the  valley  within  historic 
times,  it  has  boon  for  ages  steadily  subsiding. 

Since  Balaam  was  called  by  Balak  to  curse  bis  enemies, 
"  ble.ssed  them  altogether,"  there  has  never  been  a  more  unej 
tribute  to  truth. 

Even  the  salt  pillar  at  Usdum,  as  depicted  in  Ljrnch'fl  book, 
aided  to  undermine  the  myth  among  thinking  men,  for  the  bftck- 
ground  of  the  picture  showed  them  other  pillars  of  salt  ": 
of  formation ;  and  the  ultimate  result  of  all  thoee  e(Xp> 
the  century  was  to  spread  an  atmosphere  in  which  myth  and  U 
became  more  and  more  attenuated. 

To  .sum  up  the  main  points  in  tliis  worV  of  the  ni  t- 

ory.Seetzen,  Robinson,  and  otli 
could  traverse  the  lake  wiO  ■ 
tliat  tlie  water  guvu  forth  t; 
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were  not  creat<?d  full  of  cinders  to  match  the  desolation  of  the 
Dead  Sea,  but  were  growths  not  uncommon  in  Asia  Minor  ancj 
elsewhere ;  in  fact,  that  all  the  phenomena  were  due  to  natural 
causes. 

Ritter  and  others  had  shown  that  all  noted  features  of  the 
Dead  J?ea  and  the  surrounding  coiintry  were  to  be  found  in  vari- 
ous other  lakes  an<l  regions,  to  which  no  supernatural  cause  was 
ascribed  among  enlightened  men.  Lynch,  Van  de  Velde,  Osborne, 
and  others  had  revealed  the  fact  that  the  "  pillar  of  salt "  was 
frequently  formed  anew  by  the  rains;   and  Lartet  and  other 

ologists  had  given  a  final  blow  to  the  myths  by  making  it  clear 
from  the  markings  on  the  neighboring  rocks  that,  instead  of  a 
sudden  upheaval  of  the  sea  above  the  valley  of  Siddim,  there  had  I 
been  a  gradual  subsidence  for  ages.* 

Even  before  all  this  evidence  was  in,  a  judicial  decision  had 
been  pronounced  upon  the  whole  question  by  an  authority  both 
Christian  and  scientific,  from  wliicli  there  could  be  no  appeal. 
During  the  second  quarter  of  the  century  Prof.  Carl  Ritter,  of  the 
University  of  Berlin,  began  giving  to  the  world  those  researches  | 
which  have  placed  him  at  the  head  of  all  geographers  ancient  or 
mo<leru,  and  finally  he  brought  together  those  relating  to  the 
geography  of  the  Holy  Land,  publishing  them  as  part  of  his  great 
work  on  the  physical  geography  of  the  earth.  He  was  a  Chris- 
tian, and  nothing  could  be  more  reverent  than  his  treatment  of 
the  whole  subject ;  but  his  German  honesty  did  not  permit  him 
to  conceal  the  truth,  and  ho  simply  classed  together  all  the  stories 
of  the  Dead  Sea — old  and  new — no  matter  where  found,  whether 
in  the  sacred  books  of  Jews,  Christians,  or  Mohammedans ; 
whether  in  lives  of  saints  or  accounts  of  travelers,  as  "  myths  " 
and  "  sagas," 

From  this  decision  there  has  never  been  among  intelligent 
men  any  appeal. 


I     ^i»h« 

i 

■■Li 


*  For  Sceteen,  see  his  "  Reisen,"  edited  by  Kniae,  Berlin,  1864-'Bfl ;  for  the  "  Dcmd 
Bca  PnilU,"  vol.  ii,  p.  231  H  ttq. ;  for  the  appcirancc  of  the  sea,  etc.,  p.  3<3,  and  else- 
where;  for  the  Arab  transfnriniition  explanatory  legends,  toI.  ili,  pp.  7,  14,  17.  As  to 
iUrity  of  the  "  pillars  of  lalt"  to  columns  washed  out  by  rains  elscirhcrc,  sec  KniBc'a 
Commentary"  in  toI.  ir,  p.  240;  also  Fallmerajcr,  i,  197.  For  Irby  and  Mangles,  ie« 
rk  alrtady  cited  For  Bobinson,  sec  his  "  Biblical  Rescarche?,"  London.  1841 ;  alra  UIb 
Later  Dlblical  Re#earche8,"  London,  1866.  For  Lynch,  see  his  "  Narratiye,"  London, 
I84».  For  Oratz,  gee  his  "  Schauplatz  dor  Heyl.  Schrift.,"  pp.  18«,  187.  For  Do  Saulcy, 
ace  hU  "  Voyage  aiitonr  de  la  Mcr  Morte,"  Paris,  1863,  especially  vol.  i,  p.  252,  and  hia 
Jounuil  of  early  months  of  I8B1,  in  toL  Ii,  comparing  with  it  his  work  with  the  same  title 
published  In  l«6a  In  the  "  BiblSothdqne  Calholiqnc  de  A'oyages  et  Rnman*,"  toI.  I,  pp.  78- 
8t.  For  (jirtet,  see  his  papen  read  before  Qcographical  Society  at  Paris;  abo  citationa  in 
R  " '  •  elaborate  reports  which  form  the  greater  part  of  the  seeond 

a;  Mimrntal  work  which  bc«ra  the  name  of  De  Luyne*.  already  ' 

'Inlity  anii  errors,  see  Van  de  VcUIe,  "  Pyria  and 


I'ai  "  Land  of  hratJ  " ;  also  Do  Luynca,  patiim. 
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The  adjustment  of  recent  orthodox  thought  to  this  view  pr^ 
sents  some  curious  features.  As  typical  we  may  take  the  travels 
of  two  German  theologians  between  1860  and  1870 — John  Kr&nsel, 
pastor  in  Munich ;  and  Peter  Schegg,  lately  professor  in  the  uni- 
veraity  of  that  city. 

The  archdiocese  of  Munich-Freising  is  one  of  those  in  which 
the  attempt  to  oppress  modern  scientific  thought  has  been  moet 
steadily  carried  on.  Its  archbishops  have  constantly  shown  them- 
selves assiduous  iu  securing  cardinals'  hats  by  thwarting  science 
and  by  stupefying  education.  The  twin  towers  of  the  old  cathe- 
dral of  Munich  have  seemed  to  throw  a  killing  shadow  ••!- 
lectual  development  in  that  region.  Naturally,  then,  ...  .-.vo 
clerical  travelers  from  that  diocese  did  not  commit  themselves  to 
clearing  away  any  of  the  Dead  Soa  mj^hs  ;  but  it  is  significant 
that  neither  of  them  follows  the  example  of  so  many  of  thuir 
clerical  predecessors  in  defending  the  salt-pillar  legend;  they 
steadily  avoid  it  altogether. 

The  more  recent  history  of  the  salt  pillar,  since  Lynch,  de- 
serves mention.  It  appears  that  the  travelers  immediately  after 
him  found  it  shaped  by  the  storms  into  a  spire ;  that  a  year  or  two 
later  it  had  utterly  disappeared;  and  about  the  year  1870  ProL 
Palmer  on  visiting  the  place  found  at  some  distance  from  the 
main  salt  bed,  as  he  says, "  a  tall,  isolated  needle  of  salt  or  salt 
rock,  which  does  really  bear  a  curious  resemblance  to  an  Arab 
woman  with  a  child  on  her  shoulders." 

Three  years  later  Smith's  "  Dictionary  of  the  Bible/'  makcss  its 
concession  to  the  old  belief  regarding  Sodom  and  Qomorrah  as 
slight  as  possible,  and  the  myth  of  Lot's  wife  entirely  disappeara. 

The  theological  effort  to  compromise  with  science  now  came  in 
more  strongly  than  ever.  This  effort  had  been  made  long  before: 
as  we  have  seen,  it  had  begun  to  show  itself  decidedly  as  soon  ai> 
the  influence  of  the  Baconian  philosophy  was  felt.  Clerc  thought 
that  the  shock  caused  by  the  sight  of  fire  from  heaven  killed 
Lot's  wife  instantly  and  made  her  bt.>dy  rigid  as  a  statue.  Eicb> 
horn  suggested  that  she  fell  into  a  stream  of  melted  bttnmon. 
Michaelis  suggested  that  her  relatives  rjiiswl  a  Ttionument  of  salt 
rock  to  her  memory,  Friedrichs  suggested  that  she  fell  into  thp 
sea,  and  that  the  salt  stiffened  around  her  clothing,  thus  making  a 
statue  of  her.    Some  claimed  that  a  shower  .  "     '  '  'm 

upon  her,  and  th(*t  the  word  which  has  I)'  ^  ** 

could  possibly  be  translated  "sulphur."    Othera  hinted  that  tii* 
Hult  by  its  antiseptic  qualities 
De  Saulcy,  as  we  have  seen,  i 
fell  upon  her;  and  very  recently  i' 
esr' •■'■*■  n   that  a  flood    of 
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But  theologians  themselves  were  the  first  to  show  the  inade- 
quacy of  these  explanations.  The  more  rationalistic  pointed  out 
the  fact  that  they  were  contrary  to  the  sacred  test :  Vou  Bohlen, 
an  eminent  professor  at  Kouigsberg,  in  his  sturdy  German  hon- 
esty,  declared  that  the  salt  pillar  gave  rise  to  the  story,  and  com- 
pare<i  the  pillar  of  salt  causing  this  transformation  legend  to  the 
rock  in  Greek  mythology  which  gave  rise  to  the  transformation 
legend  of  Niobe. 

On  the  other  hand,  the  more  severely  orthodox  protested  against 
such  attempts  to  explain  away  the  clear  statements  of  Holy  Writ. 
Dom  Calmet,  while  presenting  many  of  these  explanations  made 
as  early  as  his  time,  gives  us  to  understand  that  nearly  all  theolo- 
gians adhered  to  the  idea  that  Lot's  wife  was  instantly  and  really 
changed  into  salt ;  and  in  our  own  time,  as  we  shall  presently  see, 
have  come  some  very  vigorous  protests. 

Similar  attempts  were  made  to  explain  the  other  ancient  le- 
gends regarding  the  Dead  Soa.  One  of  the  most  recent  of  these 
is  that  the  cities  of  the  plain,  having  been  built  with  blocks  of 
bituminous  rock,  were  set  on  fire  by  lightning,  a  contemporary 
earthquake  helping  on  the  work.  Still  another  is  that  accumula- 
tions of  petroleum  and  inflammable  gas  escaped  through  a  fissure, 
took  fire,  and  so  produced  the  catastrophe.* 

Against  this  sort  of  rationalism  perhaps  the  most  vigorous  of 
recent  protests  appeared  in  1876,  in  an  edition  of  Monseigneur 
Mislin's  work  on  "  The  Holy  Places.''  In  order  to  give  weight  to 
the  book,  he  spread  his  (jualities  at  great  length  on  the  title-page. 
Among  other  things,  he  was  prelate  of  the  papal  household,  apos- 
tolic prothonotary,  a  doctor  of  theology  and  of  philosophy,  and 
his  work  is  prefaced  by  letters  from  Pope  Pius  IX  and  sundry 
high  ecclesiastics — and  from  Alexandre  Dumas.  His  hatred  of 
Protestant  missionaries  in  the  East  is  phenomenal ;  he  calls  them 
"bagmen,"  ascribing  all  mischief  and  infamy  to  them;  and  his 
hatred  is  only  exceeded  by  his  credulity.  He  cites  all  the  argu- 
ments in  favor  of  the  salt  statue  at  Usdum  as  the  identical  one 
into  which  Lot's  wife  waa  changed,  adds  some  of  his  own,  and  pre- 
sents her  as  "  a  tyi>e  of  doubt  and  heresy."  With  the  proverbial 
facility  of  theologians  in  translating  any  word  of  a  dead  language 
into  anything  that  suits  their  purpose,  he  says  that  the  word  in 
the  nineteenth  chaptfir  of  Genesis,  which  is  translated  "  statue  "  or 
'pillar,"  may  bn  translated  "  eternal  monument"  ;  he  is  especially 

•  For  Ki»nwl,  »cc  hU  "Reisc  nacii  .icnis»leni,"  et«.;  for  Scbegg,  hU  "Gedcnkbudi 

Filgerrcisfi,"  etc.,  1867,  cbnptcr  ixir.     For  Palmer,  bcc  hi«  "Dtsert  of  the  Exodas," 

pp.  47B, -ITB.     For  the  Villi  'imieeft,  see  works  already  cit«d,  pctmnt.     For 

m^  hi«  '•  0«.np«i«  ••  (  •,   18R5,  pp.  2iV>-213.     For  Calroet,  see  his 

Fur  iKvy  recent  coniproioUcs,  see  J.  W.  Daweon  mmI 
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severe  on  poor  Monsieur  De  Saulcy  for  thinking  that  Lot's  wif© 
was  killed  by  the  falling  of  a  piece  of  salt  rock,  and  actually  boasts 
that  it  was  he  who  caused  De  Saulcy,  a  member  of  the  Preach  In- 
stitute,  to  suppress  the  obnoxious  passage  in  a  lat-er  edition. 

Nor  did  such  ratioaalizing  efforts  fare  much  better  amoag 
Protestant  theologians.  In  his  excellent  work  on  "  The  Land  of 
Israel,"  Canon  Tristram  makes  an  energetic  protest  against  sricn- 
tific  explanations  of  biblical  statements. 

Between  1870  and  1B80  came  two  killing  blows  at  the  oii'-r 
theories,  and  they  were  dealt  by  two  American  scholars  of  the 
highest  character.  First  of  these  may  be  mentioned  Dr.  Philip 
Schaff,  a  professor  in  the  Presbyterian  Theological  Seminary  at 
New  York,  who  published  his  travels  in  1877.  In  a  high  degreo 
he  united  the  scientific  with  the  religious  spirit,  but  tho  (rait 
which  made  him  especially  fit  for  dealing  with  this  subject  was 
his  straightforward  German  honesty.  He  tells  the  simple  truth 
regarding  the  pillar  of  salt,  so  far  as  its  physical  origin  and 
chariU'toristics  are  concerned,  and  leaves  his  reader  to  draw  the 
natural  inference  as  to  its  relation  to  the  myth.  With  the  fate  of 
Dr.  Robertson  Smith  in  Scotland  and  Dr.  Woodrow  in  SonUi 
Carolina  before  him — both  recently  driven  from  their  professor- 
ships for  truth-telling — Dr.  Schaff  deserves  honor  for  telling  m 
much  as  he  does. 

Similar  in  effect,  and  even  more  bold  in  statement,  were  the 
"Travels"  of  the  Rev.  Henry  Osborne,  published  in  1878.  In  » 
truly  scientific  spirit  he  calls  attention  to  the  similarity  between 
the  Dead  Sea,  with  the  river  Jordan,  to  sundry  other  lake  and  rivw 
systems  ;  he  points  out  the  endless  variations  between  writere 
describing  the  salt  formations  at  Usdura  ;  accounts  rationalljr 
for  these  variations,  and  quotes  from  Dr.  Anderson's  report,  wy- 
ing,  "From  the  soluble  nature  of  the  salt  and  the  <  ;  *  '"jf 
looseness  of  the  marl,  it  might  be  well  imagined  that,  %Vi  ue 

of  these  needles  are  in  process  of  formation,  others  are  being 
washed  away." 

Thus  came  out,  little  by  little,  the  truth  regarding  tho  Dtttd 
Sea  myths,  and  especially  the  salt  pillar  at  Usdum  ;  but  tho  6d*1 
truth  remained  to  be  t<^ild,  and  now  one  of  the  puretst  men  and 
truest  divines  of  this  century  told  it^  Arthur  Stanley.  Dean  bf 
Westmin.'^ter,  \isiting  the  country  and  thoroiv  :t, 

allowed  that  tho  physical  features  of  the  Dead  ."  '^ 

suggested  the  myths  and  legends,  and  he  sums  op  the  w)i 

follows :  "  A  great  mass  of 

cause  and  partly  the  result 

bnried  under  the  Dead  Sea,  has  been  gradu. 

years." 

So,  too,  about  the  same  lime.  Dr.  Conrati 
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great  church  of  St.  Peter  at  Zurich,  gave  to  the  world  a  book  of 
travels  reverent  and  thoughtful,  and,  in  this,  honestly  acknowl- 
edged that  the  needles  of  salt  at  the  southern  end  of  the  Dead  Sea 
"  in  primitive  times  gave  rise  to  the  tradition  that  Lot's  wife  was 
transformed  into  a  statue  of  salt,"  Thus  was  the  mythical  char- 
ter of  this  story  at  last  openly  confessed  by  leading  churchmen 
'aw.  both  continents. 

Plain  statements  like  these  from  such  sources  left  the  high 
theological  position  more  difficult  than  ever,  and  now  a  new  com- 
promise was  attempted.  As  the  Siberian  mother  tried  to  save  her 
liest-beloved  child  from  the  pursuing  wolves  by  throwing  over  to 
them  her  less  favored  children,  so  an  effort  was  now  made  in  a 
leading  commentary  to  save  the  legends  of  the  valley  of  Siddim 
and  the  miraculous  destruction  of  the  cities  by  throwing  over- 
board the  legend  of  Lot's  wife.* 

But  even  this  utterly  failed,  for  there  soon  followed  the  worst 
"blows  of  all.  First,  from  Van  de  Velde,  who  made  his  journey  in 
1851  and  1852.  He  is  a  most  devout  man,  but  he  confesses  that 
the  volcanic  action  at  the  Dead  Sea  must  have  been  far  earlier 
than  the  catastrophe  mentioned  in  our  sacred  books,  and  that 
'"  the  overthrow  of  Sodom  and  Gomorrah  had  nothing  to  do  with 
this."  A  few  years  later  a  very  eminent  dignitary  of  the  English 
Church,  Canon  Tristram,  doctor  of  divinity  and  fellow  of  the 
Royal  Society,  who  had  exploited  the  Holy  Land  thoroughly, 
after  some  generalities  about  miracles,  gave  up  the  whole  attempt 
to  make  science  agree  >vith  the  myths,  and  used  these  words:  " It 
has  been  frequently  assumed  that  the  district  of  Usdum  and  its 
sister  cities  was  the  result  of  some  tremendous  geological  ca- 
tastrophe. .  .  .  Now,  careful  examination  by  competent  geologists, 
such  as  Monsieur  Lartet  and  others,  has  shown  that  the  whole 
district  has  assumed  its  present  shape  slowly  and  gradually 
through  a  succession  of  ages,  and  that  its  peculiar  phenomena  are 
similar  to  those  of  other  lakes."  So  sank  from  view  the  whole 
mass  of  Dead  Sea  myths  and  legends,  and  science  gained  a  victory 
both  for  geology  and  comparative  mythology. 

An  amusing  result  has  followed  this  development  of  opinion. 
-A  i  I  live  already  seen,  traveler  after  traveler,  Catholic  and 

1  it,  now  visits  the  Dead  Sea,  and  hardly  one  of  them 

follows  the  New  Testament  injunction  to  '*  remember  Lot's  wifa" 
Nearly  every  one  of  them  .seems  to  think  it  best  to  forget  her. 

•  For  MiBlin,  *oc  his  "  Lt'a  Siiinta  Ueus,"  Parisi,  1 876,  vol.  iii,  pp.  S90-209,  especially  note 
>  foot  uf  p«(^i  "92.     For  SchnlT,  see  his  "  Tliroapli  Bible  L«ind»,"  c<pcdally  cbftpt«r  ssis. 
!>,.„    n    m  M.i,.....,.   SI.  A.,  "Travels,"  etc.,  pp.  267  tt  Btq.  ;  t\m  .Stftnley'fi  "Sinfti 
especially  pp.  290-298.    For  Furrer,  a««  his  "  Eb  Paleatintf," 
■'      ■'  I  to  8«ve  one  legend  by  throwing  overboard 

•  I  ' 'ommcntar  ucher  ilas  Altc  TeAtaTnent,"  ToL 

a  dc  Viiil,.,  ■  .   liia  "Syria  and  Palestine,"  vol.  II,  p.  lao. 
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Of  the  great  mass  of  pious  legends  they  are  shy  enough,  but 
of  Lot's  wife,  as  a  rule,  they  seem  never  to  have  heard  of,  aud,  if 
they  do  allude  to  it,  they  simply  cover  the  whole  subject  with  a 
haze  of  conventionality  and  sacred  rhetoric* 

Natxirally,  under  this  state  of  things,  there  has  followed  th© 
usual  attempt  to  throw  off  from  Christendom  the  resp  y 

of  the  old  belief,  and  in  1887  came  a  curious  effort  of  i...„  ...:v\. 
In  that  year  appeared  the  Rev.  Dr.  Cunningham  Geikie's  valn^ 
able  work  on  "  The  Holy  Land  and  the  Bible."  In  it  ho  tuake«  tho 
following  statement  as  to  the  salt  formation  at  Usdum :  "Here  and 
there,  hardened  portions  of  salt,  withstanding  the  water,  while  all 
around  them  melts  and  wears  off,  rise  up  isolated  pillars,  cme  of 
which  bears  among  the  Arabs  the  name  of  Lot's  wife." 

In  the  light  of  the  previous  history,  there  is  something  at  ones© 
pathetic  and  comical  in  this  attempt  to  throw  the  myth  upon 
the  shoulders  of  the  poor  Arabs,  The  myth  was  not  originaiod 
by  Mohammedans  ;  it  appears,  as  we  have  seen,  first  among  tho 
Jews,  and,  I  need  hardly  remind  the  reader,  comes  out  in  tho 
Book  of  Wisdom  and  in  Josephus,  and  has  been  steadily  main- 
tained by  fathers,  martyrs,  and  doctors  of  the  Cliurch,  by  at  least 
one  pope,  and  by  innumerable  bishops,  priests,  monks,  commonta* 
tors,  and  travelers.  Catholic  and  Protestant,  ever  since.  In  thus 
throwing  the  responsibility  of  the  myth  upon  the  A'  '  -  "t. 
Geikie  appears  to  show  both  the  "perfervid  genius"  of  i  i- 

trymen  and  their  incapacity  to  recogpnize  a  joke. 

Nor  is  he  more  happy  in  his  rationalistic  explanatic'  '  ".« 
whole  moss  of  myths.    He  supposes  a  terrific  storm,  in  %\  lO 

lightning  kindled  the  combustible  materials  of  the  cities,  aiiied 
perhaps  by  an  earthquake ;  but  this  shows  a  disposition  to  break 
away  from  tho  exact  statements  of  the  sacred  books  which  would 
have  been  most  severely  condemned  by  the  universal  Church 
during  at  least  eighteen  hundred  years  of  its  history.  Nor  w-  "I'l 
the  explanations  of  Sir  William  Dawson  have  fared  aiiy  b. 
it  is  very  doubtful  whether  either  of  tliem  could  escape  i  ■  i 

to-day  from  a  synod  of  tho  Free  Church  of  Scotland,  or  <  :  . 
the  leading  orthodox  bodies  in  the  Southent  States  of  the  A  i 
can  Union,  t 

•  The  only  notice  of  Ihe  Lot's  wife  lepcnd  iii  '  -  of  Robtawn  at  my  i 

U  rt  very  curiouu  one  by  Leopold  von  Bm-li,  the  i  n  igist     Robinnnn,  »iih  ■  foaiw 

leesDMa  which  does  him  credit,  constdt^J  Vun  Bui.ii,  wlto  iti  his  ftjww  ■  ''.Uy  l»- 

cllnrd  to  make  things  ciiHy  fur  Robinson  br  hinting  thnt  Lot  tmg  to  di'  -itk  the 

lAit  formfttiiiiia  Ll>iit  he  imni/inn!  that  h>!>  wife  liud  liccn  chanpod  into  »fllL  I'o  this  Uwaqr 
Rdbiosiun  raMkex  no  comment.  S«c  Kobinwu,  "  liiidind  Rv'M-arciK^  in  FalaMlna,**  otc, 
London,  IS'll,  vol.  li,  p.  G74. 

f    For  iboM  mott  recrni  etplMintlonii,  wo  Rcr.  Cuimfai^haiB  Gdkle,  D.  D.,  Ir>  '"'^  ' ''''^j 
»I»o  Rlr  3.  Vf.  Oawmh),  "  E(Qrpt  and  Hyria,"  pnbliahcd  by  Iha  fUllgiuu*  Tnct  r 


N£W  CBAPTEBS  /iV  TEE   WARFARE  OF  SClEyCE.   599 


How  unsatisfactory  all  such  rationalism  must  be  to  a  truly 
theological  mind  is  seen  not  only  in  the  dealings  with  Prof.  Rob- 
ertson Smith  in  Scotland  and  Prof.  Woodrow  in  South  Carolina, 
but,  most  clearly,  in  a  book  published  in  188C  by  Monseigneur 
Hausman  de  Wandelbourg.  This  work  appeared  in  two  ponder- 
ous volumes  and  with  a  great  flourish  of  trumpets.  To  the  name 
of  the  author  was  attached  a  long  list  of  titles :  among  other 
things,  he  is  Prelate  of  the  Pope's  Household,  a  Mitred  Abbot, 
Canon  of  the  Holy  Sepulchre,  and  a  Doctor  of  Theology  of  the 
Pontifical  University  at  Rome,  and  the  work  is  introduced  by 
approving  letters  from  Pojie  Leo  XIII  and  the  Patriarch  of  Jeru- 
salem,  Monseigneur  de  Wandelbourg  scorns  the  idea  that  the 
salt  column  at  Usdum  is  not  the  statue  of  Lot's  wife ;  he  points 
out  not  only  the  danger  of  yielding  this  evidence  of  miracle  to 
rationalism,  but  the  fact  that  the  divinely  inspired  authority  of 
the  Book  of  Wisdom,  written,  at  the  latest,  two  hundred  and  fifty 
years  before  Christ,  distinctly  refers  to  it.  He  summons  Josephus 
ae  a  witness.  He  dwells  on  the  fact  that  Pope  St.  Clement,  Ire- 
nceus,  Hegesippus,  and  St.  Cyril, "  who  as  Bishop  of  Jerusalem 
must  have  known  bettor  than  any  other  person  what  existed  in 
Palestine,"  with  St.  Jerome,  St.  Chrysostom,  and  a  multitude  of 
others,  attest  as  a  matter  of  their  own  knowledge  or  of  popular 
notoriety  that  the  remains  of  Lot's  wife  really  existed  in  their 
time  in  the  form  of  a  column  of  salt ;  and  he  points  triumphantly 
to  the  fact  that  Lieutenant  Lynch  found  this  very  column. 

In  the  presence  of  such  a  continuous  lino  of  witnesses,  some  of 
them  divinely  inspired,  and  all  of  them  greatly  revered — a  line 
extending  through  thirty-seven  hundred  years — ho  condemns 
most  vigorously  all  those  who  do  not  believe  that  the  pillar  of 
salt  now  at  Usdum  is  identical  with  the  wife  of  Lot,  and  stigma- 
tizes them  as  people  who  "  do  not  wish  to  believe  the  truth  of  the 
word  of  God."  His  ignorance  of  many  of  the  simplest  facts  bear- 
ing upon  the  legend  is  very  striking,  yet  he  does  not  hesitate  to 
speak  of  men  who  know  far  more  and  have  thought  far  more 
upon  the  subject  as  "  grossly  ignorant."  The  most  laughable 
feature  in  his  ignorance  is  the  fact  that  he  is  utterly  unaware  of 
the  annual  changes  in  the  salt  statue.  He  is  entirely  ignorant  of 
such  facts  as  that  the  priest  Gabriel  Qiraudet  in  the  sixteenth 
century  found  the  statue  lying  down;  that  the  monk  Zwinner 
found  it  in  the  seventeenth  century  standing,  and  accompanied  by 
ft  dog  also  transformed  into  salt ;  that  Prince  Radziwill  found  no 
statue  at  all  *,  that  the  pious  Vincent  Briemle  in  the  eighteenth 
century  found  the  monument  renewing  itself;  that  about  the 
middle  of  the  nineteenth  century  Lynch  found  it  in  the  shape  of  a 
tower  or  column  forty  feet  high  ;  that  within  two  years  afterward 
found  it  washed  into  the 


■ 
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later  Van  de  Veldo  found  it  utttirly  washed  away ;  and  tliat  a  fow 
years  later  Palmer  found  there  "a  statue  b<'ariug  a  striking  re- 
semblance to  an  Arab  woman  with  a  child  in  her  arms."  Tl»u» 
ended  the  last  great  demonstration  thus  far  on  the  side  of  sacred 
science — the  last  retreating  shot  from  the  theological  rear-guord. 

It  is  but  just  to  say  that  a  very  great  share  in  the  honor  of  the 
victory  of  science  in  this  field  is  due  to  men  trained  as  theolo- 
gians. It  would  naturally  be  so,  since  few  others  have  devoted 
themselves  to  direct  labor  in  it ;  yet  great  honor  is  none  the  loM 
due  to  such  men  as  Roland,  Mariti,  Robinson,  Smith,  Schafl,  Stan 
ley,  and  Tristram. 

They  have  rendered  even  a  greater  service  to  religion  than 
science,  for  they  have  made  a  begmuing,  at  least,  of  doing  away 
with  that  enforced  belief  in  myths  as  history  which  has  become 
a  most  serious  danger  to  Christianity, 

For  the  worst  enemy  of  Christianity  could  wish  nothing 
more  than  that  its  main  leaders  should  prove  or  insist  that  it  can 
not  be  adopted  save  by  those  who  accept,  as  historical,  statements 
which  enlightened  men  throughout  the  world  know  to  be  mythi- 
cal. The  result  of  such  a  demonstration  would  only  1>e  more  and 
more  to  make  thinking  people  inside  the  church  dissemblei'S,  and 
thinking  people  outside,  scoffers. 

Far  better  is  it  to  welcome  the  aid  of  science,  in  the  conviction 
that  all  truth  is  one,  and,  in  the  light  of  this  truth,  io  allow  the- 
ology and  science  to  work  together  in  the  steady  evolution  of 
religion  and  morality. 

The  revelations  made  by  the  sciences  which  most  directly  deal 
with  the  history  of  man  all  converge  in  the  truth  that  during  the 
earlier  stjiges  of  this  evolution  moral  and  spiritual  teachings  must 
be  inclosed  in  myth,  legend,  and  parable.  "  The  Master  "  felt  this 
when  he  gave  to  the  poor  peasants  about  him — and  >  '•<> 

world — his  simple  and  beautiful  illustrations.     In   mui.  js 

truth  clear,  science  will  give  to  religion  far  more  than  it  will  tako 
away,  for  it  will  throw  new  life  and  light  into  all  sacred  lit- 
erature. 

Tbk  origin  of  the  Malays  is  traced  1ij  Dr.  6.  Hapon  to  the  higbltBUB  ui 
Botrntni,  whence  the  peoples  extended  slowljr  eastward;  th«  flrMi 
ing  probably  bj  the  races  that  are  now  to  be  found  only  ii 
great  islands.    These  "  Bborigiueu  "  of  the  island*  rni*hed  oui 
in  possession,  oh  remains  of  which  the  iiogritoa  may  bo  tnlcen.     i  i 
nnrrower  Bense  oooupyinjit  Saiuatro,  Malacca,  and  north  T'.™, 
a*  the  liMit  emiirration  from  thin  center,  which  oocnrrc 
fifteenth  .  "  ■     ' 

wiio  !i8v. 
I  vriUi  V  Uiual  iiwt  ««|»tM;t  U*  lib'' 
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THE  MISSION  OF  EDUCATED  WOMEN. 

Br   JlRs,  M.  F.  AKMSTBONG. 

"  Love  BelUom  faaunta  the  breast 
Where  learning  lies." — Popk. 

"  Tis  Bcason'B  part, 
To  gorem  and  to  guard  the  heart" — Cottom. 

"  I  loved  her  well ;  I  would  have  loved  her  better 
Had  love  been  met  with  love ; 
Aa  'Us,  I  leave  her 
To  brighter  destinies,  if  so  ahe  dcoma  thorn." — Btrok. 

TAN  article  entitled  "  Plain  Words  on  the  Woman  Question," 
-^^  reprinted  from  the  "  Fortnightly  Review  "  in  this  magazine, 
is  80  far  in  the  nature  of  an  attack  upon  the  women  whom  the 
writer  calls  into  court  as  to  make  reply,  from  one  or  another 
quarter,  legitimate,  and  indeed,  I  think,  obligatory.  As  a  woman, 
who  is  bound  by  the  conditions  of  wife  and  motherhood,  for 
which  Mr.  Allen  makes  so  able  a  plea,  I  can  not  individually 
appear  on  either  side.  It  is  not  the  women  whom  I  represent  who 
are  under  discussion,  but  none  the  less  are  the  principles  involved 
of  the  deepest  and  most  pressing  interest  to  thoughtful  women 
everywhere,  whether  they  have  elected  the  single-handed  fight, 
or  the  less  evident  but  none  the  less  serious  test  which  comes  with 
motherhood  and  the  endeavor  to  make  a  home. 

My  excuse,  therefore,  for  offering  myself,  in  a  sense,  as  a  mouth- 
piece for  the  women  whom  Mr.  Allen  classifies  as  "  deplorable 
I  accidents  "  is,  first,  that  the  points  raised  are  in  reality  of  as  much 
I  importance  to  married  women  as  to  their  unmarried  sisters :  and, 
L  second,  that  my  position  gives  me,  I  think,  unusual  advantages 
^Hpr  getting  at  certain  underlying  facts. 

^"  I  have  been  for  years  connected  with  a  large  educational  insti- 
tution, where  young  men  and  women  are  working,  side  by  side, 
under  identically  similar  influences.  The  officials  and  teachers 
in  this  school  are  largely  women,  and  women  who,  to  quote  Mr. 
Allen,  have  become  "tmitors  to  their  sex,"  in  that  they  have 
tak^n  upon  their  shoulders  the  burden  of  their  own  support. 
They  are,  with  few  exceptions,  highly  educated,  many  of  them 
college-bred,  three  among  them  being  regular  physicians,  while 
all  of  them,  if  I  may  be  permitted  to  judge, are  of  at  least  average 
attractivenefls.  As  to  health,  social  position,  and  previous  con- 
dition, tt  also,  I  believe,  a  fair  average,  while  their  intel- 
i..,.f,,..i  ^!. ,..,.,.., .a  mark  them  high  in  the  scale  of  feminine  de- 
■it. 

uzzled  mo,  for  thoy  are,  without  doubt, 
iili.ist>.  Hiiil  tliii  r»'!ii*iiTiL,  fi If  their  exist- 


ence,  as  well  as  the  future  to  which  they  poiut,  offer  a  unique 
temptation  to  the  theorist.  The  appearance  of  the  article  already 
alluded  to  gave  mo  a  long-desired  opportunity,  and  I  at  once  laid 
it  before  my  friends,  asking  for  it  their  serious  consideration. 
Nowhere  in  America,  I  am  sure,  could  the  opportunity  be  more 
complete,  or  the  response  more  telling;  and  I  trust  that  V  ■  "  -« 
women  have  to  say  for  themselves  will  not  be  without  ii  to 

those  at  least  who  have  read  Mr.  Allen's  frank  and,  on  the  whole, 
liberal  article. 

In  a  charming  cottage,  occupied  by  two  of  this  misguided  sis- 
terhood, to  whose  menage  the  most  critical  eye  oould  find  nothing 
lacking,  there  was  gathered,  a  week  or  two  since,  an  unmistaka^ 
bly  striking  assemblage  of  single  women,  well  looking,  well 
dressed,  ranging  from  twenty  to  fifty  years  of  age,  every  one  of 
whom  could  have,  in  the  past,  married,  or  could  still  marry,  were 
it  her  desire  to  do  so. 

There  was  not  a  fanatic  among  them ;  they  were  sensible, 
nest,  in  some  cases  brilliant  women,  who  ha<i,  with  more  or 
intention,  turned  their  backs  upon  marriage,  and  chosen  instead 
lives  of  self-supporting  independence.    Why  have  tli'      '  "'^F 

Undoubtedly  it  is  to  more  than  one  cause  that  we  >  'T 

this  result;  but,  at  the  outset  of  the  discussion,  it  was  universally 
admitted  that  Mr.  Allen  is  right  in  considering  the  "  hi  '  '  Va- 
cation," to  which  he  object.s,  to  be  the  most  potent  farv  iio 
situation.  Furthermore,  the  knowledge  of  life  in  all  it«  phasefi, 
which  these  women  have  gained,  both  from  their  intellectual  train- 
ing and  their  practical  experience  as  bread-winners  for  Uiem- 
selves  and  others,  makes  them  ready  to  accept  most  of  his  other 
premises. 

They  admit,  that  is,  the  physical  necessity  for  maternity,  anil 
no  man  can  appreciate  its  sacredness  as  they  do. 

Tliey  admit,  again,  the  necessity  for  that  tremendous  ovw- 
loading  of  the  sexual  instinct,  whose  meaning  Emerson  interprets 
when  he  says  :  "  The  lover  seeks  in  marriage  Ir  '  "    'a- 

tion  and  perfection,  with  no  prospective  end  ;  ai'  m 

his  happiness  her  own  end,  namely,  progeny,  or  the  pori^etuity  of 
the  race." 

They  admit,  too,  the  value  of  the  institution  of  marriago,  and, 
as  in  the  case  of  the  ideal  motherhood,  put  its  beauty  and  it* 
possibilities  of  happiness  far  beyond  the  usual  masculin"  ■n..-»T,^.5r.- 
tion. 

As  to  the  continuance  of  the  race,  they  are  far  too  ke^n  to 
blink  any  facts,  even  when  tliey  count  against  them«elv««s.  T1m» 
race,  at  aU  costs,  must  go  on,  and  women  most  be  A 

tB<  • 
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their  logic  to  the  bitter  end,  they  aiimit  that,  under  existing  con- 
ditions, and  probably  for  long  periods  yet  to  come,  the  women 
who  assume  motherhood  as  their  vocation  must  be  prepared  to 
renounce,  more  or  less  completely,  their  chance  for  intellectual 
development. 

To  this  point  our  argument,  on  the  evening  of  which  I  speak, 
■went  smoothly  enough.  Little  or  no  exception  was  taken  to  Mr. 
Allen's  position.  So  long  as  he  made  himself  only  an  exponent 
of  natural  laws,  and  of  their  inevitable  effect  upon  the  social 
fabric,  there  wore  no  dissentient  voices.  But  there  came  a  mo- 
ment when  the  question  must  be  put  ijoint  blank,  and  it  was  then 
that,  for  the  first  time,  wo,  so  to  speak,  came  do^vn  to  business. 

"  Now,"  I  said,  from  my  vantage-ground  of  neutrality,  "  you 
have  cleared  the  decks.  No  social  philosopher  can  demand  more 
hearty  agreement  with  the  principles  of  his  science  than  you 
have  given ;  no  man  could  desire  more  generous  acknowledgment 
of  man's  place  in  -creation,  or  of  the  fundamental  relations  of  the 
sexes,  than  you  offer;  but  the  main  issue  is  still  untouched. 
Tell  me  why  you,  as  representative  individuals,  have  not  marri<xi, 
do  not  marry,  and  are  endeavoring,  so  far  as  educational  methods 
can  do  it,  to  perpetuate  your  type  ?  " 

Masculine  critics  will  possibly  here  suggest  that  a  truthful 
answer  to  the  first  of  these  questions  was  far  and  away  beyond 
my  reach ;  but  the  women  to  whom  I  was  speaking  were  fully  in 
earnest,  and  there  were  no  evasions. 

"  In  the  first  place,"  said  a  clever  woman  beside  me, "  while  we 
deny  that  our  education  unsexes  us,  we  are  conscious  that  it  gives 
us  a  self-contTol,  a  balance,  which  is  of  Inestimable  advantage 
to  us  in  the  practical  affairs  of  life,  and  induces  us  to  consider 
marriage  from  more  than  one  point  of  view.  In  tlie  past,  it  is 
the  emotional  nature  of  women  which  has  been  cultivated,  often 
at  a  heavy  cost.  Now,  her  intellect  is  taking  charge,  and  we 
believe  that  there  is  no  longer  any  reason  why,  as  a  rule,  wo 
Sihijuld  be  sacrificed  to  our  own  emotions.  Is  it  not,  on  the 
whole,  desirable  that  women  should  study  facts  and  weigh  rea- 
sons as  men  do  ?  You  may  say  that  it  is  the  emotional  virtues 
which  are  distinctively  feminine,  and  that,  as  Mr.  Allen  says, 
'  a  woman's  glory  is  to  be  womanly,  as  a  man's  is  to  be  virile ' ; 
but  can  it  be  shown  that  the  training  of  her  intellect  makes  a 
woman  any  less  capable  of  love  and  devotion  ?  Does  it  make 
her  any  less  willing  to  sacrifice  herself  for  the  good  of  others  ? 
I  think,  on  the  contrary,  that  there  is  abmidant  witness  to  the 
fact  that  the  increase  of  a  woman's  intellectual  power  usually 
intensifies  her  susceptibility  to  high  motives,  from  whatever 
source  they  may  reach  her,  or  through  whatever  channel  they 
may  come,     "Rnt   ■i^rtainly,  she  is  no  longer  a  pwissive  recipient; 
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she  tliinks  now  us  woU  as  feels,  and  the  inevitable  result  is  tl 
lier  attitude  is  more  jtidicial  than  of  old." 

"  Do  you  know,"  here  interpolates  a  newly  graduated  col- 
legian, "that  in  our  colleges  it  has  become  a  proverb  that,  if  a 
girl  isn't  engaged  before  she  is  a  sophomore,  the  chances  are  all 
against  her  marriage  ?" 

The  assent  to  this  is  very  general,  and  one  of  the  older  women 
states  tlie  evident  reasons  for  it :  "  We  become  more  interested  in. 
our  studies,  more  certain  of  our  ability  to  take  care  of  ourselves* 
and  therefore  less  intereste<l  in  men  as  possible  lovers,  and  more 
independent  of  thom  as  a  means  of  support." 

"  And  also,"  dryly  remarks  a  very  marriageable  maiden,  "  it 
becomes  evident  to  ua  that,  as  a  matter  of  fact,  the  men  whom 
our  friends  marry  do  not  always  come  to  time  in  tljeir  rfjlr  of 
*  providers/  and  are  not  infrequently  ready  to  accept  assistance  at 
the  hands  of  the  women  whom  they  have  undertaken  to  support.* 

Apropos  of  this,  it  is  here  suggested  that  possibly  the  prospect 
of  domestic  drudgery  is  not  congenial  to  women  who  have  found 
themselves  capable  of  different  and  better  work  ;  and  this  is 
assenteil  to  by  several  of  tho.se  present  who  are  suppori '  "  ir 
own  establishments,  and  paying  servants  to  perform  t  i  -«^ 

hold  labor  which  would  fall  upon  their  shoulders  were  they  in  the 
Iiosition  of  the  married  woman  of  average  means. 

This,  again,  suggests  a  comparison  as  to  the  relative  vahie  of 
the  normal  home  wherein  father,  mother,  and  children  complete 
the  group,  and  of  those  more  artificial  homes  which  lack  the  nat- 
ural elements  of  union.  Generous  recognition  is  at  once  given  of 
the  beauty  of  the  possible  home,  and  of  the  power  and  imiiortance 
of  the  woman  who  creates  it ;  but  that  this  is  woman's  only  field 
is  emphatically  denied.  There  are  now  open  to  her  many  cbaanoli 
through  which  she  can  influence  the  race,  and  the  tp  is 

raised  as  to  whether  the  advantage  in  this  respect  is  alto^,  .-u 

the  side  of  the  married  woman.  Two  or  three  of  the  older  women 
in  the  group,  who  have  had  long  and  variotl  experience  as  '  '  ~*, 
ask  if  it  is  not  probable  that  among  the  many  children   ■  vo 

come  into  their  hands  there  are  not  some,  at  least,  who  owe  more 
to  their  school  environment  than  to  the  home  life.  TV"  'm 
that  they,  as  teachers,  should  be  credited    with  the  ^ 

which,  in  the  nature  of  things,  ia  inseparable  from  the  r< 

sibility  which  is  imt  upon  them.    "  To  us,*'  thuy  -  ••  ■    " ^   • 

the  already  overburdened  wife  and  mother,  is  ^ 
lead  rttid  direct  the  youth  of  the  race.     Would  you   ' 


THE  MISSION   OF  EDUCATED    WOMEN.  605 


own  showing,  these  women  should  remaia  unmarried,  and,  if  tliis 
involves  a  sacrifice  on  their  part,  it  is  left  for  him  to  show  us  that 
such  sacrifice  is  ignoble,  or  in  any  sense  threatening  to  the  public 
welfare." 

A  response  to  this  comes  from  the  women  physicians,  who,  in 
their  work  for  their  own  sex  aud  for  children,  feel,  in  all  humility, 
that  they  are  doing  more  for  humanity  than  if  they  limited  them- 
selves to  the  reproduction  of  their  kind.  Granting  that  each  of 
these  women  might  leave  behind  her  the  ideal  four  successors, 
what  is  this  in  comparison  \vith  the  many  women  whom  she  may 
have  saved  from  dLsease  and  death;  the  households  to  which  slio 
has  taught  better  ways;  the  new  standards  of  purity  and  self- 
restraint  for  which  she  has  bravely  fought  ? 

In  such  a  discussion  it  is  difficult  not  to  individualize ;  but, 
well  as  I  know  these  women,  I  am  surprised  at  the  breadth  of 
their  views,  their  candor,  and  their  humility  in  regard  to  their 
own  achievements.  But  it  is  a  humility  which  permits  no  abate- 
ment of  their  just  claims.  They  no  longer  admit  any  question  as 
to  their  intellectual  capacity.  With  the  simplicity  of  conscious 
strength  they  take  their  place  beside  the  men  who  challenge  them, 
and  are  not  at  all  afraid  to  face  the  result  of  their  own  actions. 
It  is  also  plain  that  they  are,  on  the  whole,  contented  with  the  lot 
which  they  have  chosen.  The  sacrifice,  if  it  bo  such,  has  been 
made  with  open  eyes  and  of  free  will,  and  there  is  no  sighing  after 
the  possibilities  which  they  have  rejected. 

"  But,"  I  ask,  "  do  you  never  feel,  especially  as  you  grow  older, 
the  lack  of  some  young  strength  upon  which  to  lean,  some  fresh 
energy  to  which  to  bequeath  your  own  experience  ?  " 

As  might  be  expected,  the  answer  to  this  is  varied.  In  some 
instances  the  strength  of  the  maternal  instinct  has  led  to  the 
adoption  of  children ;  in  others,  to  some  spe{;ial  work  which  keeps 
up  the  connection  with  childhood  ;  while  again  there  are  women, 
as  there  are  men,  in  whom  the  instinct  is  lacking,  and  who  find 
other  interests  sufl&cient  to  fill  the  gap. 

Mr.  Allen's  suggestion  as  to  the  possible  readjustment  of  the 
marriage  relation,  and  his  pledge  that  men  will  meet  women  half- 
way in  any  such  attempt,  is  received  without  special  enthusiasm. 
That  is,  the  general  feeling  is,  that  it  is  not  in  the  marriage  rela- 
tion, either  in  its  legal  or  social  aspect,  that  the  root  of  the  diffi- 
culty is  to  be  found.  Rather,  they  consider,  it  must  be  looked  for 
in  the  standards  with  which  men  and  women  enter  into  that  rela- 
tion. '  '  proved,  by  the  evidence  of  happy  marriages, 
thatT:  ly  adjusts  itself  where  the  parties  to  it  com- 
prehend aud  accept  its  terms.  Not  that  there  is  not  room  for 
irii                   "  '     -  i    ^^  Torticnlars,  especially  in  the  direction  of 

T ;  but  that,  fundamentally,  the  monoga- 
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mous  idea,  the  permanent  union  of  one  ■woman  with  one  man.  ia 
trustworthy  basis  upon  which  to  reet  the  social  structuv' 

The  women  of  whom  I  am  writing  disclaim  }> 
their  indifference  as  to  marriage  arises  from  any  i; 
-with  the  institution  as  it  now  and  here  exists.  They  deny  also 
unanimously^  and  backed  by  a  good  deal  of  proof,  that  their 
education  (it  being  understood  that  they  have  receiveti  the  Miod- 
orn  college  education,  or  its  equivalent)  in  any  way  unfits  them 
for  the  duties  of  wifehood  and  maternity,  or,  primarily,  renders 
these  conditions  any  less  attractive  to  them  than  to  the  "domw- 
tic  "  type  of  women.  On  the  contrary,  they  hold  that  their  knowl* 
odge  of  physiology  makes  them  better  mothers  and  housekeepera ; 
their  knowledge  of  chemistry  makes  them  better  cooks;  whilfe, 
from  their  training  in  other  natural  sciences  and  in  mathvmsticM, 
they  obtain  an  accuracy  and  fair-mindedness  which  is  of  ^reat 
value  to  them  in  dealing  with  their  children  or  their  employ^ 
In  short,  they  are  not  afraid  to  match  themselves  in  prn  '  '  Mfo 
with  the  women  for  whom  Mr.  Allen  claims  a  develoj '  ii». 

possible  to  the  "  dulled  and  spiritless  epicene  automata  "  to  whom 
his  attack  is  addressed. 

As  we  approach  the  close  of  the  discussion,  the  common  sense 
of  the  various  speakers  makes  itself  strongly  felt.  They  aro  not 
theorists,  but  practical,  healthy  women,  and  they  do  not  in  the 
least  deceive  themselves  as  to  the  actual,  every-day  aspect  of  this 
question.    But,  on  the  other  hand,  they  stand  for  the  fenr  ii« 

of  which  our  American  prophet  and  seer  wrote  thirty  y< :  „  ;  * 
"  At  this  moment  I  esteem  it  a  chief  felicity  of  this  country  that 
it  excels  in  women.  A  certain  awkward  CDUsciousuess  of  inftri- 
ority  in  the  men  may  give  rise  to  the  new  chivalry  in  behalf  of 
*  woman's  rights.'  Certainly,  let  her  be  as  much  better  placed 
in  the  laws  and  in  social  forms  as  the  most  zealous  reformer  can 
ask  ;  but  I  confide  so  entirely  in  her  inspiring  and  musical  nature 
that  I  believe  only  herself  can  show  us  how  she  shall  be  served. 
The  wonderful  generosity  of  her  sentiments  raises  her  at  times 
into  heroical  and  godlike  regions,  and  verifies  the  picinww  of 
Minerva,  Juno,  or  Polymnia ;  and,  by  the  firmness  with  '  }io 

treads  her  upward  path,  she  convinces  the  coarsest  c;x. ^rs 

that  another  road  exists  than  that  which  their  foet  know."    And 

it  is  therefore  no  surprise  to  find  that  tli  "      "  'i- 

eration  are,  finally,  by  the  loftiness  of  ti     : 

in  spito  of  themselves,  lifted  above  the  plane  of  Mr.  AUen'f 

ments. 

They  sum  up  tiio  reasons  why  they,  as  ■indrridnril';,  dn 
jtlUArry,  in  a  somewhat  formidable  array.    ' 
thatwoaraintelleclna"     -'  '      " -' 
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It  is  now  a  fair  give  and  take,  and  it  is  no  longer  required  of  ua 
that  we  make  up  for  the  light  weight  of  our  intellects  by  throw- 
ing in  a  double  measure  of  sentiment.  Neither  is  it  any  longer 
necessary  that  we  marry  for  the  sake  of  a  somewhat  uncertain 
support.  We  are  able  to  take  cai-e  of  ourselves,  and  we  find 
nothing  uncongenial  or  unsexing  in  our  success. 

"  Furthermore,  and  above  all,  we  see  that,  while  the  processes 
of  evolution  have  pushed  ua  so  far  forward  that  there  is  no 
longer,  in  our  dealings  with  men,  any  serious  question  as  to  infe- 
rior or  superior  abilities,  there  still  remains  between  our  moral 
standards  and  theirs  the  same  gap  that  has  existed  ever  since  the 
purity  of  woman  has  been  tacitly  recognized  as  essential  to  civi- 
lization. 

"  The  moral  sense  is,  in  us,  more  highly  developed  than  in  the 
men  who  are  otherwise  our  peers ;  and  now  that  this  is  no  longer 
deflected  in  its  action  by  the  pressure  of  unfair  conditions,  it  is 
equivalent  to  a  new  factor  in  the  relation  of  the  sexes.  It  is  evi- 
dent, however,  that  this  factor  can  not  have  full  play  except  as 
the  individual  is  independent ;  and  it  is  to  the  single,  self-support- 
ing woman  only  that  this  independence  is  possible.  Women  who 
are  dependent,  in  any  direction,  upon  men,  must,  almost  of  neces- 
sity, condone  their  vices,  and  as  a  result  gradually  approximate 
to  their  standards,  which  is  a  consummation  most  devoutly  noi  to 
be  desired.  We  believe  that  there  is  no  personal  conceit  in  claim- 
ing that  we  are  morally  upon  a  higher  level  than  men,  this  being 
a  recognized  fact  in  modern  sociology;  but  it  is  a  fact  which 
repels  us  from  the  close  relations  of  marriage,  in  which  we  now 
believe  that  we  have  a  right  to  a  return  for  all  that  we  give. 
When,  therefore,  we  find  that,  while  we  are  offered  intellectual 
companionship  and  provision  for  our  physical  needs,  the  higher 
demands  of  our  spiritual  nature  are  ignored  or  set  aside,  we  nata 
rally  hesitate,  and  hesitating  are,  from  Mr.  Allen's  point  of 
lost.  He  looks  at  our  problem  fj'om  without,  we  from  within. 
We  realize,  often  in  bitterness  of  heart,  that  our  moral  life,  the 
life  of  our  aspirations,  is  upon  a  plane  which,  as  yet,  the  average 
man  has  not  reached.  Wo  can  never  go  back  to  him,  but  we  stand 
ready  to  welcome  him  whenever  he  can  bridge  the  chasm  and 
make  our  standard  his. 

"This  is  our  position  as  indivnduals;  as  a  class  we  see  no  evi- 
dence  that  we  are  *  accidents,'  still  less  that  we  are  to  be  deplored. 
We  believe  indeed  that,  so  far  from  this  being  true,  we  in  reality 
nrtaut  phase  in  human  development,  that  we  are 
of  evolutionary  forces,  and  that  in  the  future  it 
\-  that  the  *  balance  of  power'  may  be  found  to  lie 


it  is  in  the  fact  that  it  comes  not 
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from  one  woman  but  from  many,  and  in  it  there  is  surely  not 
to  discourage  Mr.  Alleu  and  those  who  think  with  him.  The 
women  to  whom  he  appeals  are  ready  to  meet  him,  but  it  must  bo 
on  a  platform  of  their  own  choosing,  and  they  can  afford  to  wait. 
They  do  not  ask  "aid  in  rebelling  against  maternity,"  bat  they 
dema:id  tliat  the  responsibilities  of  fatherhood  shall  no  longer  be 
shifted  or  made  light  of.  In  short,  they  require  of  the  fathers  of 
the  next  generation  just  what  Mr.  Allen  demands  for  the  mothers, 
viz., "  that  they  shall  be  as  strong,  as  wise,  as  pure,  as  sane, 
healthy,  as  earnest,  and  as  efficient  as  they  can  be  made." 
And  as  this  demand,  on  the  part  at  least  of  the  men  \' ' 
it,  is  presumably  based  not  so  much  on  any  personal  pi  > 
for  the  qualities  enumerated  as  upon  their  desire  to  further  the 
best  interests  of  the  race,  the  argument  in  its  favor  is  as  valid  for 
the  one  sex  as  for  the  other. 


ABSOLUTE  POLITICAL  ETHICS. 

By  HKRBEBT  BPENCEB. 

LIFE  in  Fiji  at  the  time  when  Thomas  William  1  thor*" 

must  have  been  something  worse  than  uncomi'  One 

of  the  people  who  passed  near  the  string  of  nine  hundred  stones 
with  which  Ra  Undreuudre  recorded  the  number  of  human  vic- 
tims he  had  devoured,  must  have  had  unpleasant  waking  thoughts 
and  occasionally  horrible  dreanis.  A  roan  who  had  lost  some 
fingers  for  breaches  of  ceremony,  or  had  seen  his  neighbor  killed 
by  a  chief  for  behavior  not  sufficiently  respectful,  and  who  n»» 
membered  how  King  Tanoa  cut  off  his  cousin's  arm,  cookM  it 
and  ate  it  in  his  presence,  and  then  had  him  cut  to  pieces,  mast 
not  unfrequently  have  had  "a  bad  quarter  of  an  hour."  Nor 
could  creeping  sensations  have  failed  to  nm  through  'any  women 
who  heard  Tui  Thakan  eulogizing  his  dead  son  for  cruelty,  and 
saying  that  "he  cotild  kill  his  own  wives  if  they  offended  him, 
and  eat  them  afterward."    Happiness  could  not  hav.  '  r;d 

in  a  society  where  there  was  a  liability  Uj  be  one  a.:  -n 

whose  life-blood  baptized  the  decks  of  a  new  canoe — a  society  ia 
which  the  killing  even  of  unoffending  pprsons  was  no  crime  but  a 
glory ;  and  in  which  every  one  kn«w  that  his  ut  ighborV  restlcn 
ambition  was  to  bo  an  acknowledged  murderer.  Still  there  most 
have  been  some  moderation  in  mnrdering  even  in  Fiji.  Or  mnat 
we  hesitate  to  conclude  that  unlimitetl  murder  would  have  caased 
extinction  of  the  society  ? 

The  extent  to  which  each  man's  y«  -"-■ =>^;'>t!8  amon"  ^^-^  P'i""hi» 
are  endangered  by  the  predatory  i  of  his  n  ly 


"be  judgetl  from  the  fact  that  "a  small  mud  tower  is  erected  in  each 
field,  where  the  possessor  and  his  retainers  guard  his  produce." 
If  turbulent  states  of  society  such  as  early  histories  tell  of,  do  not 
show  us  so  vividly  how  the  habit  of  appropriating  one  another's 
goods  interferes  with  social  prosperity  and  individual  comfort, 
yet  they  do  uot  leave  us  in  doubt  respecting  these  results.  It  is 
an  inference  which  few  will  be  hardy  enough  to  dispute,  that  in 
proportion  as  the  time  of  each  man,  instead  of  being  occupied  in 
further  production,  is  occupied  in  guarding  that  which  he  has 
produced  against  marauders,  the  total  production  must  be  di- 
minished and  the  sustentation  of  each  and  all  less  satisfactorily 
achieved.  And  it  is  a  manifest  corollary  that  if  each  pushes  be- 
yond a  certain  limit  the  practice  of  trying  to  satisfy  his  needs  by 
robbing  his  neighbor,  the  society  must  dissolve  :  solitary  life  will 
prove  preferable. 

A  deceased  friend  of  mine,  narrating  incidents  in  his  life,  told 
me  that  as  a  young  man  he  sought  to  establish  himself  in  Spain 
as  a  commission  agent ;  and  that,  failing  by  expostulation  or  other 
means  to  obtain  payment  from  one  who  had  ordered  goods  through 
him,  he,  as  a  last  resource,  went  to  the  man's  house  and  presented 
himself  before  him  pistol  in  hand — a  proceeding  which  had  the 
desiretl  effect :  the  accoxint  was  settled.  Suppose  now  that  every- 
where contracts  had  thus  to  be  enforced  by  more  or  less  strenuous 
measures.  Suppose  that  a  coal-mine  proprietor  in  Derbyshire, 
having  sent  a  train-load  to  a  London  coal-merchant,  had  com- 
monly to  send  a  posse  of  colliers  up  to  town,  to  stqp  the  man's 
wagons  and  take  out  the  horses  until  payment  had  been  made. 
Suppose  the  farm  laborer  or  the  artisan  was  constantly  in  doubt 
whether,  at  the  end  of  the  week,  the  wages  agreed  upon  would  be 
forthcoming,  or  whether  ho  would  get  only  half,  or  whether  he 
would  have  to  wait  six  months.  Suppose  that  daily  in  every  shop 
there  occurred  scuffles  between  shopman  and  customer,  the  one  to 
get  the  money  without  giving  the  goods,  and  the  other  to  get  the 
goods  without  paying  the  money.  Wliat  in  such  case  would  hap- 
pen to  the  society  ?  What  would  become  of  its  producing  and 
distributing  businesses  ?  Is  it  a  rash  inference  that  industrial 
co-operation  (of  the  voluntary  kind  at  least)  would  cease  ? 

"  Why  those  absurd  questions  ?  "  asks  the  impatient  reader. 
''Surely  every  one  knows  that  murder,  assault,  robbery,  fraud, 
breach  of  contract,  etc.,  are  at  variance  with  social  welfare  and 
must  be  punished  when  committed."  My  replies  are  several.  In 
the  first  place,  I  am  quite  content  to  have  the  questions  called  ab- 
surd; because  this  implies  a  consciousness  that  the  answers  are  so 
self-evident  that  it  is  absurd  to  assume  the  possibility  of  any  other 
answers.  My  second  reply  is  that  I  am  not  desirous  of  pressing 
the  question  whether  we  know  these  things,  but  of  pressing  the 
Toi.  xxxn. — 8J» 
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question  hxno  we  know  these  things.  Can  we  know  them,  and  do 
we  know  them,  by  contemplating  the  necessities  of  the  case  ?  or 
must  we  have  recourse  to  "  inductiona  based  on  careful  observa- 
tion and  eiperience  "  ?  Before  we  make  and  enforce  laws  against 
murder,  ought  we  to  inquire  into  the  social  welfare  and  indi^^dual 
happiness  in  places  where  murder  prevails,  and  observe  whether 
or  not  the  welfare  and  happiness  are  greater  in  places  where  mur- 
der is  rare  ?  Shall  robbery  be  allowed  to  go  on  until,  by  collecting 
and  tabulating  the  effects  in  countries  where  thieves  predominate 
and  in  countries  where  thieves  are  but  few,  we  are  shown  by  induc- 
tion that  prosperity  is  greater  when  each  man  is  allowed  to  retaio 
that  which  he  has  earned  ?  And  is  it  needful  t-o  prove  by  aoca> 
mulated  evidence  that  breaches  of  contract  imj)edo  production  and 
exchange,  and  those  benefits  to  each  and  all  which  muttial  depend- 
ence achieves  ?  In  the  third  place,  these  instances  of  actions  which, 
pushed  to  extremes,  cause  social  dissolution,  and  which,  tn  smaller 
degrees,  hinder  social  co-operation  and  its  benefits,  I  give  for  th© 
purpose  of  asking  what  is  their  common  trait.  In  each  of  such 
actions  we  see  aggression — a  carrying  on  of  life  in  a  way  which  di- 
rectly interferes  with  the  carrying  on  of  another's  life.  The  rela- 
tion between  effort  and  consequent  benefit  in  one  man,  is  either 
destroyed  altogether  or  partially  broken  by  the  doings  of  another 
man.  If  it  be  admitted  that  life  can  be  maintained  only  by  certain 
activities  (the  internal  ones  being  universal,  and  the  external  ones 
being  universal  for  all  but  parasites  and  the  immature),  it  muiit 
be  admitted  that  when  like-natured  beings  are  associated,  the  r^ 
quired  activities  must  be  mutually  limit«d  ;  and  that  the  highost 
life  can  result  only  when  the  associated  beings  are  so  constituted 
as  severally  to  keep  within  the  implied  limits.  The  restrictioM 
stated  thus  generally,  may  obviously  be  developed  into  sp<icial 
restrictions  referring  to  this  or  that  kind  of  conduct.  These,  then, 
I  hold  are  a  priori  truths  which  admit  of  being  known  by  contem- 
plation of  the  conditions — axiomatic  truths  which  bear  to  ethics  a 
relation  analogous  to  that  which  the  mathematical  axioms  bear  to 
the  exact  sciences. 

I  do  not  mean  that  these  axiomatic  truths  are  ^     - 

all.    For  the  apprehension  of  them,  as  for  the  ai>[ 
simpler  axioms,  a  certain  mental  growth  and  a  certain  u  •*- 

cipline  are  needed.  In  the  "Treatise  on  Natural  Pbilotc,..,  uy 
Profs.  Thomsfjn  and  Tait,  it  is  remarked  that  "phyeical  axioms 
are  axiomatic  to  tliose  only  who  have  s'  i^f  th* 

action  of  physical  causes  to  enable  them  .iv**- 

Miry  truth."    Doubtlens  a  fact  and  a  sigaificaai 
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pushing  and  pulling,  the  blow  of  a  fist,  the  recoil  of  a  gun,  and 
the  attraction  of  a  planet.  Still  less  has  he  any  generalized  idea 
of  reaction.  And  even  had  he  these  two  ideas,  it  is  probable  that, 
defective  in  power  of  representation  as  he  is,  he  would  fail  to 

ognize  the  necessary  equality.  Similarly  with  these  a  priori 
ethical  truths.  If  a  speculative  member  of  that  Fijian  slave-tribe 
who  regarded  themselves  as  food  for  the  chiefs  had  suggested  that 
there  might  come  a  place  where  men  would  not  eat  one  another, 
his  implied  belief  that  they  might  come  to  have  a  little  respect  for 
one  another's  lives,  condemned  as  utterly  without  justification  in 
experience,  would  be  considered  as  fit  only  for  a  wild  speculator. 
Facts  furnished  by  every-day  observation  make  it  clear  to  the 
Biluchi,  keeping  watch  in  his  mud  tower,  that  possession  of  prop- 
erty can  be  maintained  only  by  force  ;  and  it  is  most  likely  to  him 
sc-arcely  conceivable  that  there  exist  limits  which,  if  mutually  rec- 
ognized, may  exclude  aggressions,  and  make  it  needless  to  mount 
guard  over  fields :  only  an  absurd  idealist  (supposing  such  a  thing 
known  to  him)  would  suggest  the  possibility.  And  so  even  of  our 
own  ancestors  in  feudal  times,  it  may  be  concluded  that,  constantly 
going  about  armed  and  often  taking  refuge  in  strongholds,  the 
thought  of  a  peaceful  social  state  would  have  seemed  ridiculous ; 
and  the  belief  that  there  might  be  a  recognized  equality  among 
men's  claims  to  pursue  the  objects  of  life,  and  a  consequent  desist- 
ence  from  aggressions,  would  have  been  scarcely  conceivable.  But 
now  that  an  orderly  social  state  has  been  maintained  for  genera- 
tions— now  that  in  daily  intercourse  men  rarely  use  violence,  com- 
monly pay  what  they  owe,  and  in  most  cases  respect  the  claims  of 
the  weak  as  well  as  those  of  the  strong — now  that  they  are  brought 
up  with  the  idea  that  all  men  are  equal  before  the  law,  and  daily 

judicial  decisions  turning  upon  the  question  whether  one  citi- 
zen has  or  has  not  infringed  upon  the  equal  rights  of  another ; 
there  exist  In  the  general  mind  materials  for  forming  the  concep- 
tion of  a  regime  in  which  men's  activities  are  mutually  limited, 
and  in  which  maintenance  of  harmony  depends  on  respect  for  the 
limits.  There  has  arisen  an  ability  to  see  that  mutual  limitations 
are  necessitated  when  lives  are  carried  on  in  proximity ;  and  to  see 
that  there  necessarily  emerge  definite  sets  of  restraints  applying 
to  definite  classes  of  actions.  And  it  has  become  manifest  to  some, 
though  not  it  seems  to  many,  that  there  results  an  a  priori  system 
of  absolute  political  ethics — a  system  under  which  men  of  like 
natures,  severally  so  constituted  as  spontaneously  to  refrain  from 
trespassing,  may  work  together  without  friction,  and  with  the 
greatest  advantage  to  each  and  all. 

"But  men  are  not  wholly  like-natured  and  are  unlikely  to  be- 
en— -  Nor  are  they  so  constituted  that  each  is  solicitous  for 
hi              I lor's  claims  a.s  for  his  own,  and  there  is  small  probability 
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that  they  ever  will  be.  Your  absolute  political  ethics  is  therefo 
an  ideal  beyond  the  reach  of  the  real."  This  is  quite  true.  Never- 
theless, much  as  it  seems  to  do  so,  it  does  not  in  the  least  follow 
that  there  is  no  use  for  absolute  political  ethics.  The  contrarj'  may 
clearly  enough  be  shown.    An  analogy  will  explain  the  paradox. 

There  exists  a  division  of  physical  science  distinguished 
abstract  mechanics  or  absolute  mechanics — absolute  in  the  sei 
that  its  propositions  are  unqualified.  It  is  concerned  with  statics 
and  dynamics  in  their  pure  forms — deals  with  foi-ces  and  tuotions 
considered  as  free  from  all  interferences  resulting  from  friction, 
resistances  of  media,  and  special  j)ropertie8  of  matter.     T"  fj- 

ciates  a  law  of  motion,  it  recognizes  nothing  which  mo<l  i  ni- 

festation  of  it.  If  it  formulates  the  properties  of  the  lever  it  treiitc 
of  this  assuming  it  to  be  perfectly  rigid  and  without  thicknean; — 
an  impossible  lever.  Its  theory  of  the  screw  imagines  the  screw 
to  be  frictionless ;  and  in  treating  of  the  wedge,  absolute  incom* 
pressibility  is  supposed.  Thus  its  truths  are  never  presented  in 
experience.  Even  those  movements  of  the  heavenly  bodies  which 
are  deducible  from  its  propositions  are  always  more  or  less  jicr- 
turbed ;  and  on  the  Earth  the  inferences  to  be  drawn  from  them 
deviate  very  considerably  from  the  results  reached  by  eiperimont. 
Nevertheless  this  system  of  ideal  mechanics  is  indispensable  fat 
the  guidance  of  real  mechanic*.  The  engineer  has  to  deal  with  its 
propositions  as  true  in  full,  before  he  proceeds  to  qualify  them  by 
taking  into  account  the  natures  of  the  materials  he  uses.  The 
course  which  a  projectile  would  take  if  subject  only  to  the  pro- 
pulsive force  and  the  attraction  of  the  Earth  must  bo  recognised, 
though  no  such  course  is  ever  pursued :  correction  for  atmospheric 
resistance  can  not  else  bo  made.  That  is  to  say,  though,  by  em- 
pirical methods,  applied  or  relative  mechanics  may  be  devolopod 
to  a  considerable  extent,  it  can  not  be  highly  developed  withoat 
the  aid  of  absolute  mechanics.  So  is  it  here.  Relative  political 
ethics,  or  that  which  deals  with  right  and  wrong  in  public  ofEairs 
as  partially  determined  by  changing  circumstances,  can  not  pro- 
gress without  taking  into  account  right  and  wrong  considered 
apart  from  changing  circumstances — can  not  do  wii'  '         t^e 

political  ethics;  the  propositions  of  which,  deduced  '  .:i- 

ditions  under  which  life  is  carried  on  in  an  associated  state,  take 
no  account  of  the  special  circumstances  of  any  particular  aaso- 
ciated  state. 

And  now  observe  a  truth  which  seems  entirely  o\ 
namely,  that  the  set  of  deductions  thus  arrived  at  '    ■ 
an  immeasurably  vast  iniluction,  or  riithor  by  «  ut> 
of  vast  inductiouH.    For  what  else  arr 

of  all  civilized  nations,  and  of  •>"' 

)  savagery  ?     What  is  the   i 
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eoples  have  discovered  the  need  for  punishing  murder,  risually 
by  death  ?  How  is  it  that  whore  any  considerable  progress  has 
been  made,  theft  is  forbidden  by  law,  and  a  penalty  attached  to 
it  ?  Why  along  with  further  advance  does  the  enforcing  of  con- 
tracts become  general  ?  And  what  is  the  reason  that  among  fully 
civilized  peoples  frauds,  libels,  and  minor  aggressions  of  various 
kinds  are  repressed  in  more  or  loss  rigorous  ways  ?  No  cause  can 
be  assigned  save  a  general  uniformity  in  men's  experiences, 
showing  them  that  aggressions  directly  injurious  to  the  indi- 
viduals aggressed  upon  are  indirectly  injurious  to  society.  Gen- 
eration after  generation  observations  have  forced  this  truth  on 
thom ;  and  generation  after  generation  they  have  been  developing 
the  interdicts  into  greater  detail.  That  is  to  say,  the  above  fun- 
damental principle  and  its  corollaries  arrived  at  a  priori  are  veri- 
fied in  an  infinity  of  cases  a  posteriori.  Everywhere  the  tendency 
has  been  to  carry  further  in  practice  the  dictates  of  theory — to 
conform  systems  of  law  to  the  requirements  of  absolute  political 
ethics:  if  not  consciously,  still  unconsciously.  Nay,  indeed,  is 
not  this  truth  manifest  in  the  very  name  iised  for  the  end  aimed 

it — equity  or  equalness  ?    Equalness  of  what  ?    No  answer  can 
given  without  a  recognition — vague  it  may  be,  but  still  a  rec- 
ognition— of  the  doctrine  above  set  forth. 

Thus,  instead  of  being  described  as  putting  faith  in  "long 
chains  of  deduction  from  abstract  ethical  assumptions  "  I  ought  to 
be  described  aa  putting  faith  in  simple  deductions  from  abstract 
ethical  necessities;  which  deductions  are  verified  by  infinitely 
numerous  observations  and  experiences  of  semi-civilized  and  civi- 
lized mankind  in  all  ages  and  places.  Or  rather  I  ought  to  be  de- 
scribed as  one  who,  contemplating  the  restraints  everywhere  put 
upon  the  various  kinds  of  transgressions,  and  seeing  in  thom  all  a 
<pommon  principle  everywhere  dictated  by  the  necessities  of  the 
Associated  state,  proceeds  to  develop  the  consequences  of  this 
common  principle  by  deduction,  and  to  justify  both  the  deduc- 
tions and  the  conclusions  which  legislators  have  empirically 
reached  by  showing  that  the  two  coiTespond.  This  method  of 
deduction  verified  by  induction  is  the  method  of  developed  sci- 
ence at  large.  I  do  not  believe  that  I  shall  be  led  to  abandon  it 
and  change  my  "  way  of  thinking "  by  any  amount  of  disap- 
proval, however  strongly  expressed. 

Are  we  then  to  understand  that  by  this  imposing  title,  "  Abso- 
lute Political  Ethics,"  nothing  more  is  meant  than  a  theory  of  the 
needful  restraints  which  law  imposes  on  the  actions  of  citizens — 
an  ethical  warrant  for  systems  of  law  ?  Well,  supposing  even 
that  I  had  to  answer  "Yes"  to  this  question  (which  I  do  not), 
t'l  -till  be  an  ample  justification  for  the  title.     Having 

f'  I  i-niHtfiT  nil  <l,)if  is  comprehended  under  the  word 
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"  Justico,"  alike  as  formulated  in  law  and  administered  by  le^al 
instrumentalities,  the  title  has  a  sufficiently  large  art^a  to  cover. 
This  would  scarcely  need  saying  were  it  not  for  a  curiuufi  defect 
of  thought  which  we  are  everywhere  led  into  by  habit. 

Just  as,  when  talking  of  knowledge,  we  ignore  entirely  iiiat 
familiar  knowledge  of  surrounding  things,  auimat.e  and  inani- 
mate, acquired  in  childhood,  in  the  absence  of  which  death  wovdd 
quickly  result,  and  thitdc  only  of  that  far  less  essential  knowl- 
edge gained  at  school  and  college  or  from  books  and  conversation 
— just  as,  when  thinking  of  mathematics,  we  include  under  the 
name  only  its  higher  groups  of  truths  and  drop  out  that  simpler 
group  constituting  arithmetic,  though  for  the  carrying  on  of  life 
this  is  more  important  than  all  the  rest  put  together ;  so,  whun 
politics  and  political  ethics  are  discussed,  thero  is  no  thought  of 
those  parts  of  them  which  include  whatever  is  fundamental  and 
long  settled.  The  word  political  raises  ideas  of  party-contests, 
ministerial  changes,  prospective  elections,  or  else  of  the  Home- 
Rule  question,  the  Land-Purchase  scheme,  Local  Option,  or  the 
Eight-Hours  movement.  Rarely  does  the  word  suggest  law-w- 
form,  or  a  better  judicial  organization,  or  a  purifieii  police.  And 
if  ethics  comes  into  consideration,  it  is  in  connection  with  tho 
morals  of  parliamentary  strife  or  of  candidates'  professions,  or  of 
electoral  corruptions.  Yet  it  needs  but  to  look  at  the  definition 
of  politics  ("  that  part  of  ethics  which  consists  in  the  regulation, 
and  government  of  a  nation  or  statCj  for  the  preservation  of  ite 
safety,  peace,  and  prosperity  "),  to  see  that  the  current  conception 
fails  by  omitting  the  chief  part.  It  needs  but  to  consider  how 
relatively  immense  a  factor  in  the  life  of  each  man  is  constituted 
by  safety  of  person,  security  of  house  and  property,  and  enfciroe- 
ment  of  claims,  to  see  that  not  only  the  largest  part  but  the  piart 
which  is  vital  is  left  out.  Hence  the  absurdity  does  not  exial  in 
the  conception  of  an  absolute  political  ethics,  but  it  exists  in  the 
ignoring  of  its  subject-matter.  Unless  it  be  considered  absurd  to 
regard  as  absolute  the  interdicts  against  murder,  burglary,  fmud, 
and  all  other  aggressions,  it  can  not  be  considered  absurd  to  re- 
gard as  absolute  the  ethical  system  which  embodies  those  in- 
teniicts. 

It  remains  to  add  that  beyond  the  deductions  which,  as  we 
have  seen,  are  verified  by  vast  assemblages  of  induct;.  r» 

may  be  drawn  other  deductions  not  thus  verified  —  •'  ri» 

drawn  from  the  same  data,  bnt  which  have  no  rt'lfv;!  ri- 

ences  to  say  yes  or  no  to  theuL    Such  dednctioi  '>r 

invalid ;  and  I  believe  that  in  niy  first  work,  v,  i .;  - 

ago  and  lonj?  since  withdrawn  fn^m  rirculafion,  t! 
.invalid  de<! 
ra«e  of  6u:„  :J 
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rbe  to  pooh-pooh  arithmetic  because  of  blunders  in  certain  arith- 
Itnetieal  calculations. 


I  turn  now  to  a  question  above  put — whether,  by  absolute 
political  ethics,  nothing  more  is  meant  than  an  ethical  warrant 
for  systems  of  law — a  question  to  which,  by  implication,  I  an- 
swered No.  And  now  I  have  to  answer  that  it  extends  over  a 
further  field  equally  wide  if  less  important.  For  beyond  the  rela.- 
ons  among  citizens  taken  individually,  there  are  the  relations 
etween  the  incorporated  body  of  citizens  and  each  citizen.  And 
on  these  relations  between  the  State  and  the  man,  absolute  politi- 
cal ethics  gives  judgments  as  well  as  on  the  relations  between 
mau  and  man.  Its  judgments  on  the  relations  between  man  and 
man  are  corollaries  from  its  primary  truth,  that  the  activities  of 
each  in  pursuing  the  objects  of  life  may  be  rightly  restricted  only 
by  the  like  activities  of  others :  such  others  being  like-natured 
(for  the  principle  does  not  contemplate  slave-societies  or  societies] 
in  which  one  race  dominates  over  another) ;  and  its  judgments 
on  the  relations  between  the  man  and  the  Slate  are  corollaries  | 
from  the  allied  truth,  that  the  activities  of  each  citizen  may  be 
rightly  limited  by  the  incorporated  body  of  citizens  only  as  far 
as  is  needful  for  securing  to  him  the  remainder.  This  further 
limitation  is  a  necessary  accompaniment  of  the  militant  state; 
and  must  continue  so  long  as,  besides  the  criminalities  of  indi- 
vidual aggression,  there  continue  the  criminalities  of  international 
aggression.  It  is  clear  that  the  preservation  of  the  society  is  an, 
end  which  must  take  precedence  of  the  preservation  of  its  indi- ' 
viduals  taken  singly;  since  the  preservation  of  each  individual 
and  maintenance  of  his  ability  to  pursue  the  objects  of  life,  de- 
pend on  the  preservation  of  the  society.  Such  restrictions  upon 
his  actions  as  are  imposed  by  the  necessities  of  war,  and  of  pre- 
paredness for  war  when  it  is  probable,  are  therefore  ethically  de- 
fensible. 

And  here  we  enter  upon  the  many  and  involved  questional 
with  which  relative  political  ethics  has  to  doal.  When  originally 
indicating  the  contrast,  I  spoke  of  "  absolute  political  ethics,  or 
that  which  ought  to  be,  as  distinguished  from  relative  political 
ethics,  or  that  which  is  at  present  the  nearest  practicable  approach 
to  it " ;  and  had  any  attention  been  paid  to  this  distinction,  no 
controversy  need  have  arisen.  Here  I  have  to  add  that  the  quali- 
ficatit.ins  wJiich  relative  political  ethics  sets  forth  vary  with  the 
type  of  the  society,  which  is  primarily  determined  by  the  extent 
)  which  defense  against  other  societies  is  needful.  \NTiere  inter- 
itional  enmity  is  great  and  the  social  organization  has  to  be 
to  warlike  activities,  the  coercion  of  individuals  by  the 
•iuiOi  /i^  iilrric.wf.  to  destroy  their  freedom  of  action  and 
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make  them  slaves  of  the  State;  and  where  thiBresujts  irrmi  lUiJ 
necessities  of  defensive  war  (not  offensive  war,  however),  relative 
political  ethics  furnishes  a  warrant.  Conversely,  as  militancy 
decreases,  there  is  a  diminished  need  both  for  that  subordination 
of  the  individuals  which  is  necessitated  by  consolidating  them 
into  a  fighting  machine,  and  for  that  further  subordination  en- 
tailed by  s\;pplying  this  fighting  machine  with  the  necessarios  of 
life;  and  as  fast  as  this  change  goes  on,  the  warrant  for  State- 
coercion  which  relative  political  ethics  furnishes  becom«8  less 
and  less. 

Obviously  it  is  out  of  the  question  here  to  enter  upon  the  com- 
plex questions  raised.  It  must  suffice  to  indicate  them  ■■■  '  i\ 
Should  I  be  able  to  complete  Part  IV  of  the  "Prin  t 

Ethics"  treating  of  "Justice,"  of  which  the  first  chapters  only 
are  at  present  written,  I  hope  to  deal  adequately  with  these  rela- 
tions between  the  ethics  of  the  progressive  condition  and  the 
ethics  of  that  condition  which  is  the  goal  of  progress — a  goal  ever 
to  be  recognized,  though  it  can  not  be  actually  reached. 


The  grave  misrepresentations  dealt  with  in  the  foregoing  sec- 
tions, I  have  been  able  to  rectify  by  an  exposition  that  is  mainly 
impersonal :  allusions,  only,  having  been  made  to  the  personal 
bearings  of  the  argument.  But  there  remain  other  grave  misrep- 
resentations which  I  can  not  dispose  of  in  the  same  way.  life 
sometimes  presents  alternatives  both  of  which  are  disagreeable, 
and  acceptance  of  either  of  which  is  damaging.  A  choice  l»etw6en 
two  such  I  now  find  myself  com j)elled  to  make.  Pri»f.  Htudey, 
referring  to  me,  speaks  of  "the  gulf  fixe<l  between  his  w«y  of 
thinking  and  mine":  the  implication  being  that  as  he  roi-  — '  ^js 
own  "  way  of  thinking "  as  the  right  one,  my  way  of  :  <, 

separated  from  it  by  a  gulf,  must  be  extremely  wrong.  Aa  this 
tacit  condemnation  of  my  "  way  of  thinking "  touches  not  oiily 
the  question  at  issue  but  also  many  other  questions,  and  sa  it 
comea  not  from  an  anonymous  critic,  but  from  one  whose  state* 
ments  will  bo  taken  as  trustworthy,  I  am  placed  in  the  dilemma 
of  either  passively  allowing  his  injurious  characterization,  or  <ilm 
of  showing  that  it  is  untrue,  which  I  can  not  do  without  describ- 
ing or  illustrating  my  "  way  of  thinking."  This*  is,  of  conr»o.  un 
unpleasant  undertaking,  and  one  which  self-rtigpect  would  ordi- 
narily negative.  But  unpleasant  as  it  is,  I  feel  obliged  (4>  untur 
upon  it. 

Years  ago  Prof.  Huxley  criticised  the  political  I^ 

by  me,  and  entitled  his  article  "  A'^"-  '■"'*""•'" 
this  do<'trine  includr«s  ad  vn/»a<>v  of 
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ore  must  the  eight  prohibitoTy  clauses  of  the  decalogue  be  called 
ihicsl  nihilism.     Prof.  Huxley  nevertheless  thought  his  title  a 
fit  one;  and  has  continued  to  use  it  in  the  last  edition  of  his 
"Critiques  and  Addresses."    This  pjolitical  doctrine  held  by  me 
I       remains  unchanged,  but  the  view  taken  of  it  by  Prof.  Huxley 
^Kappears  to  have  been  reversed.    In  an  emphatic  manner  he  has 
^■recently  warned  me  against  "  undertaking  to  preserve  the  health 
and  heal  the  diseases  of  an  organism  vastly  more  complicateil 
than  the  human  body,"  having  for  my  guides  "  long  chains  of 
deduction  from  abstract  ethical  assumptions."     So  that  while 
represented  as  one  who  would  have  no  administration  at  all,  I 
am  represented  as  advocating  dangerous  administrative  methods 
of  healing  diseases  of  the  body  politic.    My  policy  is  characterized 
now  as  a  policy  of  no  action,  and  now  as  a  policy  of  rash  action. 
These  two  characterizations  are  applied  to  the  same  set  of  beliefs, 
and  they  stand  in  direct  contradiction.     Necessarily  there  must 

Pbe  extreme  error  in  one  or  both ;  and  the  latter  alternative  is  the 
true  one :  both  are  wrong. 

The  "way  of  thinking"  which  Prof.  Huxley  indicates  as  sep 
arated  by  a  gulf  from  his  own,  and  which  he  implies  is  exclusively 
pursued  by  me,  is  that  of  reaching  conclusions  by  "  long  chains  of 
deduction  from  abstract  ethical  assumptions,  hardly  any  link  o 
which  can  be  tested  experimentally."  On  the  other  hand  the 
course  he  advocates  is  that  of  seeking  guidance  from  "  inductions 
based,  on  careful  observation  and  experience" — a  course  which 
^^be  implies  is  not  pursued  by  me,  either  in  tlie  political  sphere  or 
^Balsewhere ;  certainly  not  in  the  political  sphere.  Now  let  us  ask 
^Blirhat  is  implied  by  the  evidence.  Up  to  the  end  of  the  division 
^^treating  of  Ecclesiastical  Institutions,  where  it  has  stood  still  for 
these  four  years,  the  "Principles  of  Sociology"  contains  more  than 
five  thousand  facts,  gathered  from  accounts  of  more  than  two 
hundred  societies,  savage  and  civilized,  ancient  and  modem.  If, 
then,  I  am  rightly  desci-ibed  as  pursuing  the  deductive  method 
(exclusively,  as  it  would  appear),  there  arises  this  curious  ques- 
tion : — How  have  I  used  for  deductive  purposes  more  facts  than 
have  been  used  by  any  other  writer  on  Sociology  for  inductive 
purposes?  "This  is  irrelevant,"  will  perhaps  be  the  rejoinder — 
"  the  question  concerns  not  the  method  pursued  in  dealing  with 
Sociology  at  large,  but  the  method  pursued  in  dealing  with  govem- 
1  :  tal  actions  at  the  present  time."  Merely  remarking  that  it 
.Id  be  strange  had  I  pursued  one  method  in  treating  the  sub- 
t  at  large  and  an  opposite  method  in  treating  a  small  division 
I  go  on  to  reply  that  I  have  730^  pursued  the  opposite  method 
e  sumw  nu'thod.  The  views  I  hold  respecting  the  sphere  of 
1  are  everywht^re  supported  by  inductions. 
-T.MnvilHtion,"  dating  back  to  1863,  is  almost 
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wholly  inductive.  Inductive  reasoning  in  support  of  the  same 
views  occupies  the  greatei*  part  of  the  essay  on  "  Representative 
Govenament,"  much  of  the  essay  on  "  Parliamentary  Reform:  the 
Dangers  and  the  Safeguards,"  and  half  of  the  essay  on  "  Special- 
ized Administration,"  In  the  "  Study  of  Sociology,"  again,  several 
masses  of  facts  are  brought  in  support  of  the  same  views  (pp.  3. 4, 
lfU-ir.f(,  and  270-273) ;  and  once  more  in  "  The  Man  versus  the 
State "  (pp.  48-60  and  6*^-64)  a  like  course  is  pursued.  I  coiunt, 
in  different  places,  eight  inductive  arguments,  not  in  defense  of 
proposals  for  curing  the  diseases  of  the  body  politic,  but  in  repro- 
bation of  proposals  for  doing  this.  "  But  do  not  the  books  and 
essays  named  contain  deductive  arguments  ?"  it  may  be  asked. 
Certainly  they  do;  and  I  should  be  ashamed  of  them  if  they  did 
not.  But  everywhere  there  has  been  pursued  what  I  have  above 
said  is  the  method  of  developed  science — deduction  verified  by 
induction.  I  shall  think  it  time  to  reconsider  the  dednctions 
when  I  find  the  masses  of  facts  which  support  them  met  by 
larger  masses  of  facts  which  do  the  reverse.  "  Careful  observa- 
tion and  experience"  have  not  yet  furnished  those. 

To  make  clear  the  use  of  an  ideal  for  guidance  in  dealing  with 
the  real,  I  had  recourse  to  the  familiar  comparison  between  the 
individual  body  and  the  body  politic.  I  remarked  that  "before 
tliere  can  be  rational  treatment  of  a  disordered  state  of  n  '  '"!>• 
functions,  there  must  be  a  conception  of  what  eonstitii  -r 

ordered  state."  The  guidance  contemplated  as  derivable  from  iruch 
knowledge  consists  in  exclusion  of  what  is  wrong  to  be  done,  not 
in  directions  concerning  what  is  right  to  be  done.  This  is  cle&rly 
shown  by  the  context.  There  is  an  imaginary  warning  against 
the  excesses  of  a  supposed  empiric  as  being  "  at  variance  with  phyn* 
©logical  principles";  that  is,  negalived  by  them  or  forbidden  by 
them.  There  is  net  trace  whatever  of  any  propose*!  treatjneiit 
conforming  to  pliysiological  principles,  but  merely  an  interdict 
against  a  treatment.  Yet  on  the  strength  of  these  passages.  Prof. 
Huxluy  ascribes  to  me  the  monstrous  belief  thfi '    '  -r 

should  "treat  his  patients  by  deduction  from  pii^  j, 

ciplea"!    Similarly  with  the  body  politic.    While  1  have  all.  :• 
that  "  a  system  of  limits  and  rtstraints  on  conduct"  iii       ' 
duced  from  the  primary  conditions  of  social  co-opt!rat  /. 

Huxley  represents  mo  as  proposing  to  seek  guidance  i- 

'■  the  diseases  of  an  organism  vastly  more  c< >  •-♦-! 

human  body  "  by  "  deduction  from  ubstnirt  < 
Whilo  in  both  cases  the  guiding  infer- 
come  under  the  blank  form— "Thou  shalt  .,. 
resented  a»  coming  under  the  blank  form— 
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}iow,  indeed,  OAn  axij  ni«n,  and  how  more  espeoiallj  can  any  man  of  a«ieDtific 
colture,  tbink  that  apeoi&l  results  of  specia]  political  acts  cim  be  calculated,  when 
bo  contonjplutes  the  incalcalable  complexity  of  the  iiitiuencos  under  whiub  each 
iudividual,  and  a  fortiori  encb  society,  develops,  lives,  and  dcoayn?  .  .  . 

As  fast  as  crude  conceptiona  of  diseases  and  remedial  meaauros  grow  np  into 
Pathology  and  Therapentics,  we  find  increasing  caution,  along  with  increasing 
proof  that  evil  is  often  done  instead  of  good.  This  contrast  is  traceable  not  only 
Its  we  pass  from  popular  ignorance  to  professional  knowledge,  bnt  as  we  pass  from 
^tbe  smaller  professional  knowledge  of  early  times  to  the  greater  professional 
knowledge  of  oar  own.  The  question  with  the  modern  physician  is  not  as  with 
the  ancient — shall  the  treatment  be  blood-letting?  sholl  cathartics,  or  shall  dia- 
phoretics bo  given  t  or  shall  mercorials  be  administered  ?  Bat  there  rises  the 
previous  qnestion — shall  there  be  any  treatment  beyond  a  wholesome  regimen  t 
And  even  among  existing  physicians  it  happens  that,  in  proportion  as  the  Judg- 
ment is  most  cultivated,  there  is  the  least  yielding  to  the  "  must-do-Homotbing " 
impnlse. 

Is  it  not  possible,  then — is  it  not  even  probable,  that  this  supposed  necessr 
for  immediate  action,  which  is  put  in  as  an  exonse  for  drawing  quick  concluaioi 
flroni  few  data,  is  the  concomitant  of  deficient  knowledge  ?  Is  it  not  probable  that 
aa  in  Biology  so  in  Sociology,  the  accumulation  of  more  fact^  the  more  critical 
comparison  of  them,  and  the  drawing  of  coticlu-^ions  on  scientific  methods,  will  be 
accompanied  by  increasing'  doubt  about  the  benefits  to  be  secured,  and  increasing 
fear  of  the  mischiufs  which  may  be  worked  ?  la  it  not  probable  that  what  in  the 
individual  organism  is  improperly,  though  conveniently,  called  the  rii  medieatrix 
natura,  may  be  found  to  have  its  analogue  in  the  social  organism  V  and  will  there 
not  very  likely  come  along  with  the  recognition  of  this,  the  consciousness  that  in 
both  oases  the  one  thing  needful  is  to  maintain  the  conditions  nnder  which  the 
natiiral  actions  have  fair  play? — The  Study  of  Sociology,  pp.  15-21. 

Manifestly  if,  insteai^l  of  saying  that  I  proposed  to  treat  the 
diseases  of  this  complex  social  organism  by  the  aid  of  deductions 
from  "  abstract  ethical  assumptions,"  Prof.  Huxley  had,  contrari- 
wise, said  that  I  am  so  over-cautious  that  I  dare  not  treat  them  at 
all,  save  by  maintaining  the  conditions  to  health,  he  would  have 
had  ground  for  his  statement.  As  early  as  1853  ("  Over- Legisla- 
tion," pp.  62,  63)  I  dwelt  on  the  involved  structure  of  a  society  and 
the  consequent  difficulty  and  danger  of  dealing  with  it.  Since 
then  I  have  more  than  once  insisted  on  these  facts.  And  now  that 
which  I  have  been  teaching  for  a  generation  is  put  before  me  as  a 
lesson  to  be  learned  1 

Replies  will,  I  suppose,  be  made  to  some  of  the  things  said  in 
the  foregoing  pages.  Always  there  are  collateral  questions  on 
which  debate®  may  be  raised.  I  see,  for  instance,  that  one  of  my 
remarks  may  have  given  to  it  a  meaning  quite  different  to  that 
which  I  intended.  After  the  ascription  to  me  of  the  belief  that 
l_._».„,„i.  -^  j;..„,-,j,  sliould  be  dictated  by  physiological  princi- 
rt>ifarded  by  Prof.  Huxley  as  absurd,  there 
k  that,  according  to  him.  "  the  principles 

whatever  for 
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guidance  in  practice" — a  remark  which  niuy  be  interpreted  as; 
tacit  indorsement  of  the  ascription ;  whereas  it  referred  to  the  fact 
that  he  had  recognized  for  the  present  (though  not  for  the  fnturp) 
no  guidance  whatever  beyond  that  of  empiricism.  Doubtless  tbor* 
may  be  other  side-issues  which  I  do  not  perceive.  But  no  number 
of  such  can  change  the  verdicts  on  the  main  issues.  That  Pnjf. 
Huxley's  two  characterizations  of  the  political  doctrine  I  hold  are 
contradictory,  is  undeniable.  That  his  description  of  my  "  way  of 
thinking  "  is  utterly  at  variance  with  the  evidence  as  presented  in 
my  books,  is  uo  less  demonstrated.  And  it  is  equally  certain  that 
the  conceptions  of  right  treatment,  medical  and  political,  which 
he  ascribes  to  me  are  opposite  to  those  I  have  myself  set  fortli. — 
Nineteenth  Century. 


THE  LAWS  OF  FILMS. 

Bt  SOPHIE  BLEDSOE  HEKBICK. 
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THERE  is  scarcely  anything  in  the  world  wliich  aeems  more 
utterly  outside  the  realm  of  law  than  a  soap-bubble.  The 
delicate  film,  with  its  exquisite  floating  colors,  its  power  of  instant- 
ly vanishing,  leaving  no  trace  behind,  hardly  seems  as  though  it 
could  form  a  link  in  the  inexorable  chain  of  cause  and  effect  which 
we  call  physical  law. 

The  atmospheric  pressure  on  a  bubble  six  inches  in  diameter  is 
over  fifteen  hundred  pounds,  and  yet  the  fragile  film  lies  safely 
between  the  opposing  forces  of  nature — the  pressure  of  the  outer 
air,  the  spring  of  the  inclosed  cushion  within  it,  the  downward 
pull  of  gravity,  the  upward  push  of  the  buoyant  atmosphere,  and 
the  molecular  forces  in  the  film  itself  ;  so  long  as  the  bubble  lasts; 
it  is  because  of  an  exquisite  adjustment  of  all  the  forces,  physical 

M^  molecular,  concerned  in  its  existence. 
RThis  is,  of  course,  the  merest  commonplace,  and  yet  it  \»  on©  i 
e  commonplaces  of  nature,  which,  however  well  we  may  knc 
them,  never  cease  to  be  wonderful  when  they  are  in  any  clc 
realized.    There  are  other  laws  governing  films  which  are  no  iesa 
wonderful,  though  they  are  Ifss  familiarly  known.     A  '  f 

bubbles  blown  while  the  pipe  is  di])pe<J  uu<ier  the  surface 
water  looks  like  a  chaotic  huddle  of  bubbles  of  all  sizes  and  i; 
shapes;  but.  upon  careful  examination,  it  is  f        '"  " 
than  throe  films  meet  at  an  nnsupporte*!  !i  ; 
more  than  four  edges  meet  at  a  liquid  i 

are  always  equal ;  that  is,  films  vr- 1 1  ■•  *  ij 

8uppf>rtMd  edge  or  point  at  an  a : 


le. 


riftry  SOft''"''^"^''    •11!*'^"    vs'Ji^?    1'lr.mi    til.; 
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pure  Castile  soap,  and  allowed  to  settle  and  clarify,  or  else  filtered, 
answer  very  well  for  a  aeries  of  simple  and  beautiful  experiments 
in  the  forms  assumed  by  soap  films  in  order  to  fulfill  this  law  of 
their  union.  There  is  a  glyceric  fluid  made,  which  by  various 
means  has  all  the  impurities  of  soap  and  water  removed,  and  is 
toughened  by  the  addition  of  pure  glycerin  ;  and  this  is  of  course 
better,  because  much  more  persistent.  A  bubble  made  from  this 
glj'ceric  fluid,  and  carefully  protected  by  a  tumbler  or  bell-glass, 
will  last  for  hours,  and  in  some  cases  for  days. 

For  these  experiments  in  form,  common  suds  last  long  enough 
to  show  the  forms  very  satisfactorily,  but  for  experiment  in  color 
the  more  lasting  fluid  is  necessary,  so  a  recipe  for  it  is  given 
here.* 

When  frames  made  in  various  forms,  by  bending  fine  coppe; 
wire,  are  dipped  into  the  fluid,  it  is  found  that  the  films  take  on 
the  most  wonderful  and  beautiful  shapes  in  order  to  fulfill  the 
law  of  their  union.    The  material  of  which  the  films  are  made 
does  not  at  all  affect  their  form. 

With  fine,  well-straightened  copper  wire,  outline  a  cube ;  this 
may  be  done  with  the  fingers  or  a  pair  of  ordinary  pliers,  and  the 
figure  need  not  be  very  exact.  The  wires  can  be  double  along  any 
of  the  lines ;  let  one  end  project  from  some  corner  for  a  handle,  to 
be  used  in  dipping  the  frame  into  the  fluid. 

Immerse  this  cube  in  the  suds,  and  as  you  lift  the  frame  out 
observe  the  films  forming  and  shaping  themselves.  They  usually 
take  for  a  moment  the  form  in  Fig.  1  and  slowly  change  to  Fig,  2. 
metimes  they  retain  the  first  form;  in  this  case,  the  central 
drop  with  a  glass  of  low  power  is  seen  to  be  not  really  a  drop 
of  fluid,  but  a  tiny  cube  of  films,  each  meeting  the  film  from 
the  wire  edge  by  a  curvature  of  its  faces  at  exactly  the  required 
angle,  120".  The  films  have  constructed  in  their  midst  this 
tiny  cube,  because  the  twelve  films  could  not  otherwise  meet  in 
the  center  at  the  proper  angle.  This  cube  is  formed  and  kept 
where  a  tiny  bubble  has  been  entrapped  in  the  system  of  films. 
If  no  such  bubble  of  air  has  been  caught  in  with  the  films,  they 

*  Pittcau's  miztare.  This  must  be  mode  in  &  wun  room,  temperature  about  68*  Fahr. 
Xxl  one  half  ounce  of  newly  made  Marseillea  or  pure  Castile  soap  bo  iJiasolved  in  one  pint 
(twenty  ounces)  of  liot  dintilled  wutcr.  When  the  solution  has  cooled  to  about  the  tem- 
perature of  tlie  room,  it  ia  GItvred  into  a  bottle.  In  uiing  the  common  filter  paper  (bought 
at  a  drug-store  for  ten  centa  a  dozen  Bbeets),  it  is  better  to  put  only  a  miall  quantity  of  the 
mitture  id  at  a  time,  and  to  Hupport  the  paper  in  a  funnel  or  mntslin  to  prevent  it«  brcuk- 
it;  -  '^'  -  paper  goon  clogs;  it  should  tlion  be  rct\o«»ed.  Tlie  process  is  slow,  but  not 
is  Wlien  it  lua  aU  been  filtered,  add  fifteen  ounces  of  pure  glycerin^-eithcr 

.  plj'cerlns  are  not  fit  for  the  purpose.    Let  tlie 
then  allow  It  (o  stand  sorcn  d«T« ;  on  the 
If  the  liquid  comes  through  turbid,  pour  it 
>-■  paper. 


assume  tlie  form  of  Fig.  SJ.    The  twrelve  films  from  the  edg«e 
the  cube  meet  a  square  unsupported  plate  of  film  in  the  center. 

With  No.  2  still  on  the  frame,  dip  it  again  into  the  sada.  You 
catch  a  bubble  by  doing  this  which  goes  at  once  to  the  center 
(Fig.  3),  and  forms  such  a  cube  as  existed  at  the  center  of  Fig.  1, 


Tia.  1. 


no.  i. 


Fia.  & 


only  large  enough  to  show  the  curvature  of  the  films  necessary  to 
make  them  meet  at  their  fixed  angle.  The  laws  of  films  formu- 
lated are  as  follows :  l.  From  each  wire  edge  of  a  frame  X)roc 
a  film.  Generally,  if  care  be  taken,  no  air  will  be  inclosed,  th 
every  film  will  be  in  contact  with  the  surrounding  air  on  both  its 
faces.  2.  Only  three  films  can  meet  at  any  liquid  edge,  3,  When 
several  liquid  edges  terminate  in  one  point  in  the  interior  of  the 
system,  the  edges  are  always  four  in  number,  and  the  anglcii  in- 
cluded between  them  are  equal.  4.  Whenever  the  films  can  fulfill 
these  coniiitions,  and  remain  plain  films,  they  are  so  ;  when  they 
can  not,  they  are  curved,  but  so  curved  that  their  mean  curvature 
is  null — that  is,  if  in  one  part  of  the  film  the  law  of  its  union  ro* 
quires  an  upward  curvature,  in  some  other  portion  there  will  be 
an  equal  downward  curvature  to  compensate  for  it. 

In  the  films  upon  the  cube  frame,  for  in- 
stance, there  is  a  slight  curvature,  just  enough 
to  enable  them  to  meet  each  other  on  the  an- 
gle of  120°.  This  is  a  very  simple  digroattico 
from  the  plane  form,  but  in  many  other  frames 
the  divergence  is  very  marked ;  for  instance, 
in  the  triangular  pyramid  (Fig.  4)  with  wirw 
dividing  each  side,  after  a  bubble 
entrapped  by  a  second  dip,  the  cur\  ..i 
very  remarkable. 

Plateau,  the  blind  phili'  '  t 

first  studied  this  subject  and  formulate<l  these  lav.  -.    i.  . 
studies  with  some  experiments  far  removed  from  our  i 
order  to  get  8om«  idr-a  of  thi  ■ 
removed  a  mass  of  liquid  ui. 
could,  from  the  action  of  the  phy 
prin  "-  '     "    '         -^ .  '   '' 
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xire  of  alcohol  and  water  of  exactly  the  specific  gravity  of  oil. 
lato  the  midst  of  this  liquid  he  quietly  introduced  oil  by  means 
of  a  funnel.  The  oil  lay  passive  between  the  equal  downward  pull 
of  gravity  and  the  upward  lift  of  the  alcohol  and  water.  In  this 
way  the  forces  which  bound  the  oil  particles  together  had  free 
play.  The  oil  rounded  itself  at  once  into  a  sphere.  For  a  time 
there  was,  of  course,  some  chemical  action  between  the  oil  sphere 
and  the  surrounding  liquid ;  but,  in  making  his  observations, 
Plateau  waited  till  these  affairs  had  been  settled  between  them, 
and  their  relations  became  fixed. 

He  then  introduced  into  his  oil  sphere  a  rod,  with  a  disk 
smaller  in  circumference  than  the  oil  sphere  about  it.  Both  of 
these  were  well  oiled,  and  they  entered  the  sphere  without  dis- 
turbing it.  The  globe  of  oil  hung  in  the  water,  with  the  rod 
running  through  it  in  the  posi- 
tion of  the  earth's  axis,  and  the 
disk  almost  reaching  to  the  line 
corresponding  with  our  equator 
(Fig.  5). 

By  means  of  a  handle  the  rod 
was  turned,  at  first  slowly,  then 
gradually  and  steadily  faster. 
The  oil  sphere  slipped  more  easi- 
ly around  in  its  water  socket 
than  it  would  around  the  re- 
volving rod  and  disk,  and  there- 
fore turned  upon  its  own  axis. 
By  varying  his  experiments,  re- 
volving his  rod  faster  or  slower. 
Plateau  made  a  miniature  repre- 
sentation of  a  world  revolving 
about  its  own  axis ;  he  made  his  oil  sphere  throw  off  satellites, 
which  revolved  about  the  central  sphere ;  he  also,  by  what  he  calls 
a  trick,  imitated  Saturn  with  its  attendant  ring. 

He  followed  these  experiments  by  using  outlined  frames  of 
wire,  such  as  we  used  for  our  soap  films.  These  he  adjusted 
around  his  hanging  sphere  of  oil,  and  wHth  a  syringe  withdrew 
the  oil,  making  first  a  cube  of  oil  with  unsupported  faces;  and 
finally,  as  more  and  more  oil  was  withdrawn,  there  resulted  a 
system  of  oil  films,  each  face  of  which  was  in  rontact  with  the 
water,  exactly  like  those  in  Figs.  1  and  2. 

T!'  ■'  ner  in  which  such  system.i  of  films  were  lirst 

_riiacli  n^ally,  the  exiK;riment8  have  an  interest  in 

leir  relation  to  the  subject  of  films  as  well  as  for  the  proof  they 
.1    .  .1.  -  -_  „ .   _:   1     c  ^^IjJpJj  ^}j,i  films  are  formed  has  nothing 

at.-  .  tiike  on.    Platfau  went  on  from  his  oil 
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films  to  those  made  with  soap-suds  and  glyceric  fluid.    We  1 
reversed  the  order  in  considering  them,  but  it  amounts  to  the 
same  thing  in  the  end. 

Plateau's  researches  have  been  carried  on  by  Brewster  and 
others,  and  the  subject  much  enriched  by  later  experimentera. 
One  of  the  most  beautiful  forms  has  not,  it  is  believed,  been  pub- 
lished, A  sphere  is  outlined  with  three  equal  circles,  making, 
when  joined  together  at  equal  angles,  a  globe  with  six  meridians. 
When  this  is  dipped  in  the  suds,  a  rather  complicated  figure  ap- 
pears. It  is  sometimes  necessary  to  dip  this  frame  several  times 
to  get  a  perfect  figure.  From  an  axial  edge  of  film  three  films 
start  out.  Just  half-way  between  the  axis  and  the  outside  currw 
of  the  sphere  each  of  these  three  films  meet  two  crescent-shaped 
films  from  two  of  the  wire  meridians,  curved  so  that  the  tlireo 
meet  at  the  required  angle.  Sometimes  when  a  buVible  has  been 
caught  in  the  system,  and  always  if  a  small  bubble  is  carefully 
blown  between  two  of  the  wires,  a  new  figure  will  be  formed. 
In  an  instant,  as  though  the  change  were  wrought  by  magic,  tho 
new  figure  flashes  into  existence.  A  long,  six-sided,  melon-shaped 
figure  reaches  from  pole  to  pole  inside  the  sphere ;  from  eucb 
edge  of  this  figure,  entirely  unsupported  as  it  is  by  the  wire,  s 
crescent-shaped  film  reaches  to  each  wire  meridian. 

The  figures  formed 
with  the  wire  frames 
are  usually  perfectly 
symmetrical;  but  some- 
times, from  the  peonliar 
form  of  the  fr.<  ir.- 

metry  is  not  ■  ut 

with  a  union  at  the  an* 
gle  of  120'.  The  law  in 
such  a  caau  i*  obej'ed* 
and  symmetry  cast  to 
the  winds.  In  Pig.  6,  at 
the  first  dip  t.ht»  fii^re 
is  very  ur  il, 

though  always  the  same.    When  a  bubble  is  blown  \ 
the  figure  starts  out  perfectly  symmetrical  in  form. 

Brewster  has  a<lded  many  oippriments  '       '  :^ 

The  next  one  given  is  his,  and  a  very  curi"  "i 

rectangles  are  made  of  the  copper  wire ;  one  is  giipped  ^ 
other  and  hold  at  right  angles  to  it ;  * ' 
dipped  into  the  suds.     Tho  systera  whi' 
seen  in  Fig.  7.    The  central  oval  stands  <iif) 
l>etween  two  of 
tho  frames  are 
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easy  to  do,  the  form  of  the  oval  changes.  At  right  angles  the  oval 
Hlra  is  four  times  longer  than  it  is  broad.  As  the  angle  between 
which  the  oval  film  stands  is  increased,  it  widens  till  it  is  nearly- 
square.  If  the  rectangles  could  be  made  to  lie  exactly  one  upon 
the  other,  the  oval  film  would  fill  up  the  space.     Now,  when  the 

tangle  of  the  two  wire  frames  is  made  narrower  instead  of  wider, 
the  oval  narrows  till,  at  45°,  it  is  a  line,  and  in  one  moment  the 
system  has  changed :  the  oval  stands  between  the  wider  angle  just 
across  its  old  position  and  at  right  angles  to  it. 
A  still  more  remarkable  change  takes  place  when  a  bubble  is 
blown  upon  the  oval  film,  the  lines  being  at  right  angles  to  each 
other.  When  it  reaches  the  proper  size,  all  the  films  disappear,  and 
a  hollow  curvilinear  cube  is  formed,  each  side  curving  out  from 
the  wires  which  define  its  vertical  edges.  At  the  top  and  bottom  the 
wires  make  a  cross  on  the  film ;  in  each  of  these  triangular  spaces 
four  summits  appear ;  colored  rings  form  around  them ;  a  black 
spot  shows  in  the  center  of  each  summit,  and  the  bubble  bursts. 
If  the  wires  are  held  straight  up  and  down  when  the  bubble 
bursts,  the  old  system  of  films  wUl  start  into  being  again,  as  if  it 
had  left  its  ghost  behind  it  to  recover  the  elements  which  the 
bubble  had  appropriated. 

Dr.  Sloane,  in   his  "  Home   Experiments  in  Science,"  give 
some  beautiful  figures.     A  wire  is  bent  in  a  spiral,  with  one  end 
turned  straight  up  through  the  middle  like  an  axis.     Dipped  in 
the  fluid,  it  gives  a  single  spiral  film  curving  around  the  central 
wire  as  a  spiral  staircase  curves  around  its  central  pillar.    He  also 
gives  some  very  simple  and  interesting  experiments  showing  the' 
traction  of  films,  requiring  no  special  apparatus  or  fluid,  and  so 
within  the  reach  of  every  one.    All  the  frames  used  in  this  article j 
were  made  of  thin  copper  wire  bent  into  shape  with  the  fingers' 
or  a  pair  of  pliers.    Of  course,  if  the  wires  are  solderetl  instead  of 
being  twisted  together,  and  are  covered  with  a  thin  film  of  par- 
aflin  by  rubbing  a  so-called  wax  candle  on  them  and  then  holding 
the  frame  above  but  not  too  near  a  bed  of  coals,  the  films  will 
last  longer;  but  that  is  the  only  difference. 

The  wonderful  traction  of  films  is  shown  by  the  recent  experi- 
ments with  oil  upon  the  waves  in  a  storm.  The  oil,  of  course,^ 
does  not  still  the  waves,  but  it  converts  the  combing  waves,  so 
dangerous  to  navigators,  into  a  comparatively  harmless  swelL  It 
is  the  traction  of  the  film  which  prevents  the  wind  from  drawing 
the  water  up  the  incline  of  the  wave  and  sending  it  jetting  up- 
ward to  fall  over  in  a  comb.  A  film  of  oil  ,ti\a^  of  an  inch  in 
flM,a-r.,Bo  ^]i  hold  the  wave  of  water  driving  before  a  gale  so 
t  in  not  break  into  spray. 

r's  experiment  on  the  revolving 
,i>f.hfr  romarkable  though  famil- 


• 


iar  fact  in  regard  to  61ms — their  wonderful  and  changing  cole 
what  in  scientific  language  is  called  "  the  colors  of  thin  plates," 
Ijecause  the  same  effect  is  produced  in  many  cases  where  "  film  " 
is  not  exactly  the  word  to  use. 

The  colors  of  soaij-bubbles  famish  one  of  tho  most  triniDph- 
ant  vindications  of  the  wave  theory  of  light,  and  offer  to  it« 
(•pposera  one  of  the  hardest  possible  nuts  to  crack.  A  brief  expla- 
nation of  tho  wave  theory  of  light  and  interference,  so  far  as  it 
bears  upon  our  subject,  will,  it  is  hoped,  be  pardoned.  It  is  an  ideft 
so  familiar  to  those  who  have  studied  physics,  and  yet  so  diOicuIt 
of  conception  tu  those  who  have  not,  that  a  few  words  .seem  necm- 
sary  in  a  popular  exposition  of  the  colors  of  film«. 

Light  is,  of  course,  our  name  for  the  sensation,  but  back  of  the 
sensation  there  lie  the  physical  conditions  which  arc  its  cause. 
The  theory  of  Newton,  that  light  is  caused  by  minute  (>articlak 
of  matter  shot  out  from  the  luminous  body,  stood  the  test  of  tbo 
simpler  phenomena ;  but,  when  it  came  to  the  explanation  of  soap- 
bubble  colors,  his  theory,  even  with  the  marvelous  ingenuity 
which  he  brought  to  bear  upon  it,  broke  down.  If  light  wure 
matter,  it  is  impossible  to  see  how  one  light  can  be  added  to 
another  light  and  produce  darkness,  which  is  sometimes  the  case; 
while,  if  it  were  motion,  we  can  readily  see  how  motion  may  he 
added  to  motion,  and  the  result  be  rest.  A  sound  can  be  so  added 
to  a  sound  as  to  produce  silence,  but  the  more  familiar  illustration 
is  with  waves  of  water.  Two  stones  dropped  into  water  will  j)ro- 
duce  waves,  and  where  these  meet  there  are  points  at  which  Xiuf 
water  remains  at  its  original  level.  This  is  because  at  these  point» 
one  set  of  waves  tends  to  raise  the  water  while  ' '  -ot 

tends  to  lower  it.  and  between  the  two  it  remJiius  n^  .  ^,-1- 

nally  was.  This  occurs  in  some  parts  of  the  ocean  where  tho  tidal 
wave  sweeps  around  an  island  and  meets,  one  wave  bei ;  '  T  i^ 
length  behind  the  other,  in  which  case  they  simply  i  .-» 

each  other.    Where  the  crest  of  one  wave  would  have  been,  the 
trough  of  the  other  would  have  been  at  the  same  tim-^   - 
tween  the  two  impulses  in  opposite  direction  at  the  san. 
the  water  remains  unmoved,  nnd  there  are  no  tides. 

Darkness  corresponds  with  this  unmoved  plane  of  w^* 
with  silence  in  the  case  of  sound-waves.     If  light  Ve 
waves,  as  a  result  of  such  int<^rfertmce  we  W' 
darkness,  and  as  a  result  of  partial  intorferenc 
all  the  gradations  from  darlcneas  to  light ;  hut  a  lighl-wnvi)  is  nut 
H  simfde  undulation,  it  is  made  up  of  i  "  '       "  •     '  .f 

varinnH  wave-lengths,  each  of  which  (<         .  r 

tone.   The  resultant  of  all  these  motions  combined  is  wl 
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is  left  behind,  which  will  be  yellow.  Color  is  a  partial  extinction 
of  light — not  of  light  as  a  whole,  but  a  suppression  of  one  of  its 
constituents.  If  you  take  a  yellow  glass  and  allow  the  light  to 
fall  through  it,  you  will  find  it  transparent ;  in  the  same  way  a 
blue  glass  is  transparent :  but  if  these  glasses  are  the  comple- 
mentary blue  and  yellow  color,  and  placed  one  on  top  of  the  otlier, 
no  light  comes  through  them.  The  yellow  glass  sifts  out  all  the 
blue  rays,  and  the  blue  glass  sifts  out  all  the  other  rays,  and  no 
light  can  get  through.  If  the  colors  are  not  pure,  it  is  usually 
because  the  yellow  has  some  green  in  it,  and  so  has  the  blue. 
Neither  the  yellow  glass  nor  the  blue  is  competent  to  sift  out 
these  rays,  so  we  see  green  come  through  them  both.  This  is  the 
{•ase  in  mixing  blue  and  yellow  in  paints:  the  resulting  green 
does  not  come  from  the  mixture,  but  is  the  sediment — you  might 
almost  call  it — left  after  the  pure  blue  and  pure  yellow  have  neu- 
tralized each  other. 

It  is  clear  that,  if  two  waves  can  be  made  to  set  into  vibration 
the  same  medium  at  the  same  time,  and  from  almost  exactly  the 
same  center,  one  of  them  being  a  half -wave  or  several  half- 
waves'  length  behind  the  other,  we  shall  have,  as  in  the  case  of 
water  and  sound,  no  movement,  or  darkness.  If  there  is  not 
exactly  a  half-wave's  distance  between  them,  some  color-waves 
will  neutralize  each  other  and  be  extinguished,  and  we  shall  get 
the  complementary  color — the  resultant  of  all  that  is  left  un- 
neutral ized. 

This  is  the  cause  of  all  the  flitting  and  changing  colors  in  soap- 
bubbles,  mother-of-pearl,  peacocks'  plumage,  opals,  and  iridescent 
glass.  By  some  means  certain  \ibration8  have  been  extinguished 
by  interference,  and  we  see  the  resultant  of  the  rest.  Whenever 
light  goes  from  one  medium  into  another,  even  when  both  media 
seem  perfectly  trauaparent,  there  is  a  partial  reflection  from  the 
surface  where  the  media  meet.  Hold  a  pin  against  the  surface  of 
a  pi€K5e  of  glass  (unsilvered  plat«  glass  is  the  best) :  you  will  see  two 
faint  reflections  of  the  pin,  one  from  the  front  surface  of  the  glass  i 
and  one  from  the  back,  and  yet  the  main  part  of  the  light  reflected ' 
from  the  pin  goes  through,  as  you  can  easily  tell  by  looking 
through  the  glass  at  the  pin.  80  it  is  with  a  soap  film  :  when  light 
falls  on  it,  most  of  it  goes  through,  but  there  is  a  slight  reflection 
from  the  outer  surface  of  the  thin  lamina  of  soap-suds  and  another 
slight  reflection  from  the  back  of  it.  The  two  sets  of  reflected 
waves  start  from  points  so  very  near  each  other  that  they  both 
act  on  the  medium  in  diflFerent  directions  at  the  same  time  and  in 
the  same  place,  and  we  have  color. 

If  li«rht  went  forward  like  a  regiment  of  soldiers  in  line,  there 
li'"    "      ■  i'U'h  interference  from   the  plate  of  glass  as 

•I  of  Boan-auds;  but  it  does  not — it  eoes  out  in 
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circular  or,  rather,  spherical  waves  in  every  direction  from  Uia 
Btarting-poinL  It  is  only  waves  of  light  which  are  reflected  Uiick 
from  two  points  very,  very  near  each  other,  which  pro<Iuco  tho 
colors  of  interference.  Circles  which  do  not  have  the  sanio  cen- 
ter out  each  other  only  at  two  points ;  but,  the  nearer  the  tiro 
centers  are,  the  more  nearly  the  circumferences  coincide.  "When 
the  light  comes  back  colored  from  a  piece  of  mother-of-pearl,  it  is 
because  the  waves  are  reflected  back  from  lines  so  close  together 
that  you  can  not  see  them,  except  under  a  very  high  power  of 
the  microscope,  and  so  they  interfere.  Metal  may  be  ruled  wiUi 
lines  that  give  back  the  same  sort  of  color,  and  i>erfect  impreis* 
sions  in  black  sealing-wax  of  the  colored  pearl  will  show  colors 
in  the  same  way. 

The  colors  which  flit  over  the  surface  of  a  soap-bubble  each 
tells  the  story  of  the  thickness  of  the  film  at  that  point.  These 
films  are  exposed  to  the  movement  and  drying  effects  of  the  air, 
and  to  the  irregular  puffs  of  air  entering  from  the  !■  '  in 
blowing  them  ;  but  if  a  film  can  be  secured  from  these  i  <  c* 

and  allowed  to  become  gradually  and  evenly  thinner,  even  and 
regular  colors  appear.  Blow  a  soap-bubble  in  a  watch-glass  filled 
with  the  soapy  fluid.  Let  it  sit  in  a  saucer  in  which  there  is  alao 
some  of  the  fluid,  and  cover  with  a  clear  glass  tumbler  the  inat&nt 
the  bubble  a  little  overhangs  the  watch-glass.  The  soapy  fluid  in 
the  saucer  prevents  the  air  from  getting  in  or  out  of  the  tumbler. 
Such  a  bubble  blown  from  soap-suds  made  of  distilled  water  and 
white  Castile  soap,  which  had  been  standing  a  very  long  wlulo 
£uid  become  crystal  clear,  lasted  for  three  hours  and  a  quarter.  It 
had  no  colors  upon  it  when  covered,  Th^-y  began  to  form  at  once: 
broad  bands  of  pink  and  green  slipped  down  from  the  apex;  then 
came  closer  and  more  vivid  rings  of  color;  at  last  a  black  spot  ap- 
pea.red,  which  grew  in  size.  In  the  long-lived  bubbl'  '  '  n 
of,  the  whole  upper  part  became  a  metallic  gray.  •  \h 

clouds  of  darkness  and  velvety  black  spots,  the  colors  being 
crowded  from  the  apex  down  to  the  edges.  That  these  appear* 
ances  are  all  due  to  interference  is  proved  by  the  fact  that,  when 
the  light  by  special  means  is  prevented  from  reflection  at  one  of 
the  surfaces  of  the  film,  the  color  disappears. 

There  is  no  special  a*! vantage  for  home  experiments  in  havinf 
a  bubble  bust  so  long.     Vnry  much  the  .same  changes  <■  "» 

bubble  which  lasts  for  half  an  hour  as  in  0110  tlmt  \fvs\i  .< 

hours,  only  they  occur  more  quickly 

The  colors  of  films  are  rarely,  if  ev 
they  are  the  resultant  of  certain  colors  1 
others.   Various  shades  of  green,  from  almost  gc 
emerald  green.    -      "     1.  1--    .-:^i-   -    1    -    1  ,. 

admixture  > 
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Another  simple  and  very  interesting  experiment  is  to  twist  a 
copper  wire  into  the  shape  of  a  tennis-racket  or  battledore,  dip  it 
into  the  fluid  and  set  it  upright  xmder  the  tumbler.  If  the  saucer 
is  partially  filled  with  yellow  beeswax,  melted  and  allowed  to 
harden,  this  can  be  very  easily  done.  The  colors  in  this  case 
come  down  in  bars,  in  the  same  order  as  they  did  on  the  bubble  ; 
the  black  spot  is  much  larger  and  more  irregular  in  shape.  In 
one  instance,  with  a  simple  soap  solution,  this  spot  of  intense 
black  covered  three  quarters  of  the  frame  before  the  breaking  of 
the  film.  Many  films  may  break  before  one  is  secured  which  will 
last  so  as  to  show  these  eflFects. 

The  cause  of  the.se  regular  rings  and  bars  ftf  color  is  that  the 
film  gradually  thins  from  the  top,  by  the  slow  streaming  off  or 
aporation  of  the  suds  from  the  film,  and  for  each  definite  thick- 
ness a  definite  color  appears.  The  black  spot  which  comes  last  of 
all  shows  that  the  film  at  that  place  is  just  one  half  a  wave-length 
of  light  in  thickness,  a  size  entirely  too  small  for  our  conception, 
though  it  can  be  told  in  numbers.  The  length  of  a  wave  of  red  light 
is  about  3niaa  of  an  inch,  and  of  all  the  other  colors  smaller. 

The  circulation  and  changes  in  the  film  are  most  curiously  re- 
vealed by  the  movement  of  flecks  of  color  on  its  surface. 

There  are  other  ways  of  making  inequalities  in  the  film,  which 
are  revealed  by  the  colors.    A  little  instrument,  called  the  phonei- 


G 


Km.  8.— PBONiitiosoont, 
A,  ball-flus ;  B,  elbow;  C,  India-rabbcr  tntw:  D.  wtrc  •npport ;  F,  upper  half  uf  monlb-plec«} 
B,  lowur  hair  or  monlb-plece  ;  O,  diaphngm  '' 

jpfi,  which  may  be  eithor  bought  or  very  easily  made,  shows 
beautiful  figures  which  start  into  shape  in  answer  to  musical 
notes  sung  or  words  spoken  into  it.  It  is  in  all  its  forms  a  modifi- 
1    '"         '  cnnent  upon,  this  idea:  an  inch  tube  of  India 

r  '.  with  a  funnel  on  one  end  and  a  mouth-piece 

on  '  1 3  of  thin  metal  or  varnished  cardboard 

iif  mouth  of  the  funnel  with  holes  of  various 
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lapes  cut  in  them  to  sustain  the  film.    A  viiv  ^ailsfa<•f   '■• 
lay  be  made  with  very  little  trouble  and  at  slight  cost :  I  i  t] 

of  inch  rubber  tubing,  a  bell-glass,  such  as  is  used  to  tsbade  uigbl 
tapers,  some  pieces  of  cardboard  or  thin  brass,  which  can  bo  ruf 
with  the  scissors,  and  an  inch  tin  elbow,  used  in  speaking-tul 
and  costing  three  cents.  Fit  the  parts  together  as  in  Fig.  H. 
diaphragms  should  be  blackene*!  and  varnished  if  of  wird board  j 
the  holes  in  them  can  be  triangular,  square,  round,  or  of  auy  Reo- 
metrical  shape.  A  film  is  drawn  across  the  liole  in  tli'  ' 
it  should  be  set  upou  edge  till  the  colors  are  establi:  \\\ 

is  to  be  laid  across  the  mouth  of  the  bell-glass,  and  into  the  other 
end  of  the  tube  notes  can  be  sung ;  but  the  breath  must  not  be 
inhaled  or  exhaled  carelessly,  or  the  film  will  be  l)roken. 

A  closed  mouth-piece  may  be  made  by  filing  off  two  tin  toy 
^trumi>ets  two  inches  from  the  oj)e«  end.    Over  one  tie  a  stretch^ 
membrane  of  India-rubber  sheeting,  such  as  dentists  use,  or  fast 
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and  others  by  simply  carefully  singing  into  the  rubber  tube.  The 
colors  change  constantly,  and  are  so  rich  and  gorgeous  that  they 
atom  to  have  lost  their  transparency  and  to  be  metallic  plates,  ex- 
cept for  their  streaming,  swirling  colors.  The  diaphragms  should, 
I  as  was  said  before,  be  blackened,  and  the  film  seen  projected 
ftgainst  a  black  background.  I  simply  use  a  ])iece  of  black  mate- 
rial placed  behind  and  a  little  below  the  bell-glass  on  which  the 
diaphragm  rests. 

These  interference  colors  do  not  require  a  film  of  any  special 
substance,  or,  indeed,  of  any  substance  at  alL  The  air  between 
two  plates  of  clean,  clear  glass,  pressed  together  and  worked  with 
the  fingers  till  they  are  as  close  as  possible,  gives  beautiful  rings 
and  fringes  of  color.  A  crack  in  the  center  of  a  block  of  clear 
ice,  where  there  is  not  even  air,  but  only  empty  space,  or,  rather, 
the  ether  that  fills  all  space,  gives  out  gorgeous  colors  of  inter- 
ference. 

The  colors  of  iridescent  glass  are  due  to  interference.  In  its 
manufacture,  by  some  cheniical  means,  the  surface  film  has  been 
made  different  from  the  glass  below,  and  so  acts  as  the  soap  film 
does,  and  gives  out  its  lovely  tints.  A  drop  of  turpentine  on  thi 
^surface  of  water  on  a  black  tray  shows  fringes  of  color  fron\  thi 
same  cause. 

One  of  the  most  beautiful  examples  of  interference  ccalor  ma; 
be  seen  at  the  Metropolitan  Mu.seum  of  Art  in  New  York,  in  the 
Cesnola  collection  of  ancient  glass.  Originally  this  glass  wa.s 
evidently  ordinary  transparent  glass.  From  some  cause  the  sur- 
face has  been  acted  upon  till  it  lies  in  thin  films  one  upon  the 
other,  sending  back  to  the  eye  the  most  gorgeous  interference 
colors.  By  the  courtesy  of  Dr.  Isaac  Hall,  the  curator  of  the  mu- 
seum, I  was  enabled  to  examine  some  fragments  of  this  glass  mi- 
croscopically. 

The  whole  surface  is  made  up  of  a  series  of  films  of  the  most 
exquisite  delicacy.  There  are  tiny  cavities  united  by  a  network 
of  line.s  from  which  the  decomposition  has  spread  laterally  in 
every  direction.  Flakes  come  off  with  the  lightest  touch,  so  thin 
that  it  seems  impossible  they  should  be  capable  of  subdivision, 
and  yet  a  good  two-thirds  glass  (.about  one  hundred  diameters) 
shows  it  to  be  made  up  of  a  number  of  superposed  plates.  The 
fact  th.at  the  color  of  this  glass  is  due  to  interference  is  proved  by 
puttiug  a  drop  of  alcohol  or  oil  upon  a  flake,  when  the  colors  dis- 
appear or  are  entirely  changed.  As  the  liquid  dries,  the  colors 
gTM''  k. 

.     lis  glass  under  the  mi«-roscope  is  simply  inde- 
aiul  silver,  exquisitely  wrought,  and  vivid  with 

It  "  and  f'olorless  beside  it  (Fig, 

A  r,  ar<.«  in  inaiiv  castas  not  ordi- 


^ 
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nary  flat  films ;  the  outlines  are  sometimes  very  singular,  being 
made  up  of  most  eccentric  curves  in  all  sorts  of  combination.  In 
one  or  two  instances  these  scales  overlapped,  showing  that  the 
disintegration  had  taken  place  in  a  spiral  direction  (Fig.  10,  B), 
This  world  of  beauty,  in  both  colors  and  form,  was  found  witbia 
the  area  of  one  square  inch  or  less,  on  a  small  fragment  of 
no  special  brilliancy  to  the  naked  eye. 

Brewster  describes,  in  the  "  Transactions  of  the  Edinburgh 

Royal  Society  ."some  spt>cimen!j 
of  ancient  decomposed  glass, 
but  they  must  have  been  in  a 
much  earlier  stage  of  decom- 
^J||-il  position  than  the  Cesnola  glass, 

judging  from  the  figures  and 
descriptions  given.     Ilf  stal 


4: 
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Fni.  to.— CeiMotA  Gums. 

Jl  a,  emerald-CTvea,  with  Btrlnja  nf  tiahtile*  UKbl-from  and  brillliiDt,  nici<  palv  emirniM*:  ft, 
bron£«>-i^ld  t|n*oiinfl,  spnta  of  vlulel  and  bnioxe-f^old  flu^«  ''u^'X.  {^^  vtvUl  blue,  aiu4  dvfp 
sappblrs  blae  ;  c,  pnrlly  icalct)  flicn,  virld  riulet,  tontng  down,  with  (pot*  ■•  (bow ;  rf,  ^mf 
Tlolet-blao,  like  the  fkj-on  i-ortaln  nlghbi ;  >.  speckled  cold;/.  exqat»lteTtol^t,  wlib  MMIm 
lUcepearli,  onlj  ahaded  vioirt  looe. 

B.    Stupe  of  violet  lijrr  u  ll  came  off.  very  Ihtn. 

that  the  experiment  had  been  made  of  submitting  K^  ^we^ 

ful  solvents,  when,  in  a  short  time,  circles  and  other  i  :  -uterR 

of  decomposition,  began  to  appear.  Here  was  probably  the  sug- 
gestion which  has  since  been  followed  in  tht>  nianuf  ■  '  ir 
modern  iridescent  glass.  In  a  piece  of  iridt-sceut  K'  "^ 
at  first,  but  which  has  been  growing  more  brilliant  for  aurveril 
years,  I  find  a  number  of  distinct  centers  of  disir'  -  *ion,  show- 
ing the  process,  whether  by  art  or  by  time,  to  be  )              :  io  kindu 


Tbk  qaesHon  involved  in  tb«  problem  of  air  niiv1g»tiOB  itt  NfEWdtd  ty  lit.  £^ 
N.  Lewis  B8  simply  one  of  iDcreaxine  |«>wer  witbrnit  ip' 
apparatus  br  which  the  power  is  applied.     The  suppo- 
be  lighter  fhan  the  nir,  on  which  experinirtjt  lins  mostly  procppil<«l,  1- 
one.     "A  bin]  con  flj,  not  because  it  is  potiipBr'invcIv  IIl-nc  in  •«(■ 
not),  but  bocanne  it  is  utrong."    Tbc  nucct-wsful  m 
very  light  in  weight  cotnpnrcd  wlf^    '     "        "'    ' 
air  itdifrplftcea.  nml  prop<>II(Ki  hr  m:^ 
♦•Til.  '1  .  .   .  Uio  mridcrt. 

IdeBu  .  ilinicuiL" 
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THE  PSYCHOLOGY   OF   PREJUDICE. 

Bv    G.  T.  W.  PATHTCK,  Pii.  D., 

PKOFIW0OR   or   PntLOSOPUY   Vf  TBE   STATE   tUOTEBIlTY   0»   IOWA. 

THE  rapidly  enlarging  field  of  modern  psychology  makes  it 
possible  to  discuss  some  questions  not  before  attempted  by 
students  of  mental  science.  There  is,  however,  even  yet,  one 
apparently  simple  problem  in  mental  pathology  which  the  most 
hardy  philosopher  would  hardly  hope  to  solve.  This  problem 
is  to  determine,  by  analysis  of  the  soul,  the  causes,  symptoms, 
d  cure  of  narrow-mindedness,  or  mental  bias.  Such  a  research, 
if  aught  could  be  made  of  it,  would  be  as  fascinating  as  it  would 
bo  fruitful. 

My  present  attempt  is  less  ambitious.  It  is  to  trace  out  somt 
primary  laws  of  p.sychic  activity  in  their  bearing  on  that  con- 
dition of  mind  known  as  prejudice.  I  shall  not  here  allow  myself 
to  be  entangled  in  a  metaphysical  puzzle  by  attempting  an  accu- 
rate definition  of  prejudice.  To  define  it  as  deflection  from  truth 
would  be  to  raise  the  ancient  question.  What  is  truth  'i  It  will 
be  quite  sufficient  for  my  purpose  to  consider  prejudice  as  indi- 
vidual deviation  from  the  normal  beliefs  of  mankind,  taking  as 
the  8tan<iard  the  universal,  the  general,  or  the  mean. 

The  chapter  in  modern  psychology  which  furnishes  the  prin- 
ciples in  quest  is  the  chapter  on  apperception — really  only  an- 
other word  for  attention.  All  knowledge  is  the  result  of  the 
■union  of  two  factors,  one  objective  and  one  subjective.  To 
low  anything  is  to  refer  it  to  something  known  before.  In 
every  cognition  there  is  a  union  of  the  group  of  sensations  com- 
posing the  object  with  a  group  of  ideas  previously  acquired  and 
now  recalled.  Knowledge  is  classification.  The  class  is  within 
u«;  the  thing  to  be  classified  is  without.  A  piece  of  sugar  lies 
^before  me  on  the  tabla  I  perceive  only  that  it  is  a  white  object  J 
f  A  cert.ftin  form.  I  apperceive,  by  means  of  the  group  of  ideas' 
previously  associated  with  such  white  substances,  that  it  is  also 
sweet,  hard,  heavy,  soluble  in  water— in  fact,  that  it  is  sugar.  The 
inner  group  of  ideas  varies  indefinitely  in  complexity.  Closely 
lated  ideju?  may  be  altogether  wanting,  as  when  one  sees,  for 
stance,  a  horse  for  the  first  time,  and  can  only  ask,  What  is  that 
ing  ?  or.  What  is  that  animal  ?  One  with  more  experience — that 
■tr  related  iileas — ayiperceives  that  it  is  a  horse.  A 
vor.  apperceiveri  all  his  "points";  a  zoologist  still 
^ay  that  the  jockey  or  zcH'ilogiKt  really  sees  more  in 
"I,  yet  tl  made  upon  the 

111  each  Similarlv.  in 
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mading,  wo  cast  the  eye  rapidly  down  the  page  and,  although  we 
do  not  see  one  half  the  words,  or  a  fraction  of  tho  luttvrs,  yet  wb 
catch  thti  sense.  If  it  happens  to  bo  a  letter  from  a  wcll-knciwn 
friend,  wo  read  also,  as  we  say,  between  the  lines.  R(  allv  we  r.;i 
out  of  our  own  heads. 

The  subjective  or  a  priori  factor  is  simpk-.st,  i '  :c 

in  the  cases  given,  it  is  merely  the  class  notion,  .  it 

is  most  complex  vhen  it  represents,  for  instance,  a  whole  system 
of  astronomy,  as  when,  in  a  falling  body,  there  is  .f  •  ■  -  f  ^ 
law  of  gravitation.     But,  simple  or  complex,  it  foil'  at 

unless  there  be  an  inner  group  of  ideas  to  which  tho  object 
may  in  some  way  be  referred,  knowledge  of  it  is  impossible;  and, 
secondly,  that  the  character  of  the  resulting  knowledge  depcmda 
upon  the  character  of  the  inner  group  of  ideas.  You  and 
I,  therefore,  see  everything  to  some  extent  diflferently.  Yon 
see  thingis  from  the  standpoint  of  your  previously  acquired 
groups  of  ideas;  I  from  mine.    Strictly,  no  tw  "v 

the  same  tiling  in  the  same  way,  for  it  can  iv  ^  ^  jJ 

two  persons  have  proc^isely  the  same  groups  of  ideas  relating 
to  any  subject.  These  do})end  on  our  past  experience,  on  our 
education,  on  the  beliefs  of  our  times,  on  our  various  sects  or 
parties,  on  our  pet  theories,  our  interests,  and  our  desires.     Hera 

is  a  simple  illustration.    Suppose*  an  artist  and  an  en  -■■■ '<taiid- 

ing  side  by  side  overlooking  a  tract  of  country.     \\  y  per- 

ceive is  the  same  ;  what  they  apperceive  is  wholly  t.    To 

the  engineer  the  c<)untry  presents  itself  fis  a  possi^-.x   ......  for  a 

railrotul,  with  here  advantageous  grades  and  there  ooonomic 
bridges.     Before  the  artist  is  spread  out  a  landscape.',  v  ht 

and  shade  and  harmony  of  colors.  Suppose,  again.  .-  ,  -  of 
level  ground  in  the  suburbs  of  a  city.  A  college  student  ridJQg 
by  :  ivi^'S  it  OS  a  possible  ball-ground;  a  '  "      -  « 

ten  I  '  ;  a  sf>eculalor,  as  an  addition  for  to\.  r- 

taker,  perhaps,  as  a  possible  site  for  a  cemeterj*. 

In  the  primary  laws  of  kri"  ibove  si;  r 

the  ground  principles  of  the  \  -^y  of  i-.  <w 

sults  may  l)e  summed  up  in  the  form  of  two  laws; 

1.    We  see  only  so  nuir.h  of  the  world  09  ice  hat' 
orgartft  for  Sffiuy. 

9,  We  fiec  things  not  as  '  hxti  nx  • 

thf  tvorld  noi  as  it  i^-  f-"' '  '■"  '^" 

ties  of  our  minds. 
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limited  by  the  quality  and  amount  of  its  previous  acquisitions. 
"  No  man,"  Emerson  tolls  us,  '"can  learn  what  he  has  not  prepara- 
tion for  learning,  hgwever  near  to  his  eyes  is  the  object.  A  chem- 
ist may  tell  his  most  precious  secrets  to  a  carpenter,  and  ho  shall 
he  never  the  wiser — the  secrets  he  would  not  utter  to  a  chemist 
for  an  estate.  God  screens  us  evermore  from  premature  ideas. 
Our  eyes  are  holden  that  we  can  not  see  things  that  stare  us  in 
the  face,  until  the  hour  arrives  when  the  mind  is  ripened;  then 
we  behold  them,  and  the  time  when  we  saw  them  not  is  like  a 
dream."  Instinctively,  therefore,  we  seek  the  mental  food  that 
our  minds  are  prepared  to  digest — that,  namely,  which  is  most 
clearly  related  to  what  we  know  already.  In  conversation,  notice 
how  people  brighten  up  when  you  toll  them  something  that  they 
know  already,  especially  if  it  is  something  they  have  long  be- 
lieved or  themselves  discovered.  In  society  we  know  how  to  make ' 
ourselves  agreeable  by  speaking  to  each  person  on  the  subject  of 
his  peculiar  interests.  If  we  are  wise,  we  shall  engage  eac;h  person 
in  subjects  of  conversation  about  which  he  is  best  informed.  By 
so  doing  we  can  not  only  make  ourselves  agreeable,  but  lay  by  a 
stock  of  useful  information  at  the  same  time.  Such  a  course  is 
by  no  means  easy.  We  fall  naturally  into  the  vice  of  parading 
<nir  own  knowledge,  and  we  like  to  hear  others  talk,  not  of  their 
interests,  but  of  ours.  Sometimes  persons  in  conversation  act 
simply  as  foils  each  for  the  other.  I  listen  to  your  stories  only 
that  you  in  turn  may  listen  to  mine ;  and  in  the  next  company  I 
tell  not  the  ones  I  heard,  but  the  ones  I  told  before.  Thackeray, 
in  "  Henry  Esmond,"  hits  upon  this  human  weakness.  "Thoy 
emptied  scores  of  bottles  at  the  '  King's  Arms,'  each  prating  of 
his  love,  and  allowing  the  others  to  talk  on  condition  that  be 
might  have  his  own  turn  as  a  listener." 

We  like  also  to  read  that  which  f.ivors  our  side  of  a  question. 
Tlie  Republican  subscribes  for  a  Republican  newspaper,  and  the 
Democrat  reads  the  organ  of  his  party.  In  the  last  political  cam- 
paign it  wa.s  no  doubt  true  that  advocates  of  free  trade  or  of  taritf 
reform,  and  advocates  of  protection,  reail  for  the  most  part  liter- 
ature favorable  to  their  respective  views.  The  churches  plead  for 
grejiter  consensus  of  opinion,  yet  the  Methodist  subscribes  for  a 
Methodist  paper,  the  Bapti.st  for  a  Baptist  paper,  the  Roman 
Catholic  for  a  Catholic  [)aper.  In  general  wo  read  the  organ  of 
our  own  se<:t  or  party.  There  are,  of  course,  some  valid  economic 
reaj^ons  for  so  doing.  I  shall  speak  of  these  reasons  below.  But,  if 
truth  alone  were  souglit,  tho  plan  we  ])ursue  would  be  the  worst 
p,  .v.^n.lo.  Sometimes  even  we  indignfiutly  refuse  mental  food 
■rve  as  a  corret^tive  of  our  possible  ono-sidtHlness,  in- 
we  feel  i:an  not  be  assimilated j 
i<Mit  of  our  mr-Tital  pos-seasions,.' 


The  skeptic  in  religion  opens  a  book  on  Christian  ©vidf  t^' 
to  close  it  in  haste  when  he  perceives  its  trend;  whik-  i^ 

believer,  who  picks  up  the  work  of  Strauss  or  RtMiau,  drupt,  i;  like 
a  burning  coal.  We  avoid  books,  men,  sermons,  society,  that  are 
not,  as  we  say,  congenial.  Hence  the  trouble  we  have  in  gi«ttiiig 
our  books  read  by  the  very  people  for  whom  they  were  v^    '  '  -r 

in  getting  our  articles  ijrinted  in  the  journals  that  circul;i  \ig 

the  readers  we  desire  to  reach.  The  preacher  prepares  a  vigoroufi 
sermon  for  "sinners,"  but  he  preaches  it  to  his  own  devout  ptso- 
ple ;  the  "  sinners  "  are  not  there. 

Our  psychological  law  of  prejudice  thus  developed  teaches  us 
that,  since  we  seek  not  for  what  may  correct  oiir  jiossihle  errors, 
but  for  what  will  confirm  our  already  acquired  opinions,  our  men- 
tal life  always  tends  toward  intensification  or  iiir^olntion.  Evi- 
dently this  tendency  of  the  mind  toward  involution  will  grttw 
with  age,  and  our  every-day  experience  confirms  this  deduction. 
Teaching  new  tricks  to  old  dogs  is  easier  than  giving  ns  new  ap> 
perceptive  organs  when  middle  life  is  past.  The  old  man  ehaugis 
his  politics  rarely,  his  religion  never.  He  lives  from  withiu.  Th«' 
mind  becomes  more  and  more  a  microcosm.    The  <       '      '  t« 

show  well-beaten  paths  of  association.    The  brain  ■  -1- 

ened  and  fixed.  "  An  old  man,"  says  Dr.  Holmes,  "  who  shrinks 
into  himself,  falls  into  ways  which  become  as  positive  and  as  much 
beyond  the  reach  of  outside  influences  as  if  they  wore  governed  by 
clock-work."  The  brain,  he  continues,  has  its  "  systole  and  dias- 
tole as  regular  as  that  of  the  heart  itself." 

"Minds  roll  in  paths  1il:c  planets:  they  roTolve 
Thin  in  a  Urger,  that  a  nnrrower  ring, 
Bat  round  thisj  come  iit  last  to  that  some  pbaBA, 
That  self-game  light  and  shade  they  showed  before. 
I  learned  his  onniiul  und  his  motithl;r  tdJe, 
UU  weekly  (Lxiom  and  Im  daily  phraae. 
I  r«lt  thcra  coming  in  the  ludvn  air, 
And  wiilched  tliera  laburin^  up  to  vocal  breath. 
Even  aa  the  first-born  at  his  father^a  board 
Knows  ere  ho  speaks  the  too  familiar  jest 
la  on  its  way.  by  some  mysterious  sign 
Forewarned,  the  click  before  tbe  striking  bell." 

The  older  w©  get,  the  larger  becomes  the  fi 
knowledge  and  the  smaller  the  objective.    M'.    ...   ,  .. 
obscure  sage  (»f  Ephesua,  like  those  asleep,  withdrawn  • 
private:-  world  of  his  own.    "We  can  now  understand 
of  mind  descril)e«i  by  the  word  "confinned."   Wt-  hoai 
firmed  pessimist,  a  confirmed  protet^tionist  or  1 : 
tin  '      '  '      •  ■       :    '  '  . 

etx]  ■ 
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ing  that  to  a  considerable  extent  we  have  selected  our  own  ex- 
perience. 

Our  second  law  aflBrms  that  we  see  the  world  not  as  it  is  but 
as  modified  by  the  individual  peculiarities  of  our  minds.  The 
illusions  that  result  are  Bacon's  well-known  "  idols  of  the  den," 
doubtless  the  most  fruitful  of  the  four  sources  of  error  pointed 
out  by  that  clear-headed  philosopher.  For  our  starting-point  we^ 
may  turn  again  to  physics  and  physiology.  Vibrations  of  the 
luminiforous  ether  of  varying  rapidity  are  perceived  by  the  1 
as  a  harmony  of  colors.  Vibrations  of  the  air  of  varying  rapiditj 
are  perceived  by  the  ear  as  a  harmony  of  tones.  Unless,  now, 
we  are  prepared  to  say  that  the  colors  red  or  green,  or  that  the 
tones  a  or  a',  are  like  or  in  any  way  similar  to  the  motion  of  the 
ether  or  air ;  unless,  further,  we  are  prepared  to  say  that,  corre- 
sponding to  the  subjective  harmony  of  colors  and  tones  which  we 
feel,  there  is  an  objective  harmony  of  motions  in  the  ponderable 
stufiF,  then  we  must  admit  that  we  have  here  cases  of  the  great 
primary  illusion  of  a  phenomenal  world  of  ideas  like  a  noumenal 
world  of  things-in-themselves.  With  this  ancient  problem  of  per- 
ception we  are  not  now  concerned,  but  it  serves  as  an  illustration 
of  our  mental  law  of  apperception.  As  the  eye  and  the  ear,  each 
according  to  its  structure,  make  over  the  manifold  motions  of  the 
external  world  into  sensations  of  light  and  sound,  so  the  mind 
makes  over  the  materials  of  knowledge  into  this  or  that  product 
according  to  its  peculiar  constitution.  Observe,  however,  thiaj 
difference  between  the  two  cases.  While  the  eye  and  the  ear  vary 
little  in  structure  in  different  individuals,  the  variations  in  mental 
structure  are  endless,  being  determined  by  our  environment,  edu«, 
cation,  and  inherited  peculiarities.  ColQr-blindness  is  compara- 
tively rare  and  limited  to  a  few  colors ;  psychical  blindness,  in  a 
greater  or  less  degree,  is  a  defect  no  man  is  free  from. 

The  simpler  illustrations  of  this  law  need  not  detain  us.    We 
put  any  new  phenomenon  into  that  class  of  our  previous  notions 
which  it  most  closely  resembles.     A  child  who  sees  a  cow  for  the 
first  time  calls  it  a  horse,  if  familiar  with  horses.    The  same  plant 
may  be  apperceived  by  a  girl  as  a  flower,  by  a  farmer  as  a  weed,i 
by  an  old  woman  as  an  herb.    The  story  of  the  precocious  boy  is 
in  point.    He  sat  under  a  tree  as  three  strangers  passed  by.    The 
first  said,  *'  What  a  fine  stick  of  timber ! "    "  Good-morning,  car- 
penter," said  the  boy.      The  second,  "  What  excellent  bark !  " 
*' Qood-moming,  tanner."     The  third,  "What  a  beautiful  tree- 
top  !  "     "  Good-morning,  artist."     He  hatl  correctly  interpreted.^ 
their  vocations  from  their  manner  of  apperceiving  the  tree.    Onr  1 
habits  of  thought,  once  started,  grow  on  any  food.    We  go  by 
lcI    •       '1  hear  a  lecturer  of  an  opposite  party  or  sect,  and  come 
firmed  in  our  own  views.    This  law  of  mental  inertia 


tends  constantly  to  produce  one-sidedncsa  Nature  strivea 
to  rectify  this  tendency  by  presenting  to  us  an  unsorted  variety 
of  details,  and  succeeds  in  keeping  most  of  us  within  the  bounds 
of  sanity^  though  not  of  perfect  balance.  "  The  complexity  of  our 
onviromnent,''  says  Ribot, "  is  our  safeguard  against  aatomatism.* 
But  our  ideas  are  ingrowing,  ami  uowd  to  bo  constant!.  '  'ii<<l 
and  corrected.     Insjinity  is  a  matter  of  degree.     When  i  .-Hi 

ideas  "  which  few  of  us  are  without  pass  a  certain  point  and  gei 
too  obtrusive,  we  become  monomaniacs.  Men  of  one  idea,  men 
of  mental  bias,  narrow-minded  men,  present  milder  cases  of  the 
same  disease. 

Fruitful  illustrations  of  this  law  may  be  seen  in  the  sysfema 
of  thought  that  have  prevailed  since  the  days  of  Pythagoraa. 
Systems  of  words  would  be  a  better  name  for  many  of  them. 
As  in  our  seeing,  so  in  our  thinking,  we  are  limited  by  the  ap- 
paratus that  happens  to  be  at  our  command.  For  most  of  ua, 
at  least,  the  available  apparatus  for  constructing  a  j'  "  "li- 
cal  system  is  a  philosophical  vocabulary.    From   thi:-  ml 

the  further  one  that  these  vocabularies  are  largely  inhunted 
from  the  schools,  it  results  that  the  apperceptive  organs  of  meta- 
physicians are  wofully  inadequate  to  the  task  they  undertake, 
namely,  the  cognition  of  ultimate  realities.  It  is  no  wond«r, 
therefore,  that  these  realities  have  been  persistently  apperreived 
under  so  many  different  forms  in  the  various  metaphysical  sys- 
tems, supported  })y  so  many  "hide-bound  adult  philosophers." 
Many  a  well-meaning  philosopher  has  got  caught  in  the  swing 
of  a  certain  terminology,  till  his  thoughts  have  liecome  slaves  Ui 
the  movements  of  his  tongue.  We  are  reminded  of  Arifrtotle's 
categories,  Kant's  map  of  tlie  mind,  Comte's  three  stages,  Hegel'f 
thesis,  antithesis,  and  synthesis,  the  absolute  and  the  finite,  «alK 
ject  and  object,  mind  and  matter,  body  and  spirit,  uouif  •  <nd 

phenomenon,  real  and  ideal,  rational  and  empirical.     1  )t» 

"  tyranny  of  formulas  "  from  whose  iron  rule  science  is  now  oscap- 
ing,  but  which  is  still  the  terror  of  philosophy  and  religion. 

The  danger  of  words  and  formulas  may  be  well  illustrated 
further  by  the  mischief  made  in  philosophy  by  the  j-  of 

negative  terms.     These  are  the  words  which    in   the    .;i4 

eystema  of  the  philosophers  mark,  we  may  say,  th©  aK^ence  of 
thought.     We  recall  the  "/n finite  "  of  Zeno  and  K  )?*- 

solute  "  of  Fichte  and  Hegel,  the  "  .Supra -essential  "  .  ;   ■  ,  'm- 

nysius,  the  "  Unconditioned  "  of  Hamilton,  the  "  U'Nknowablu  "  of 
Spencer,  the  "  AW-ourselves  "  of  Matthow  Arn  '  '  '  "  n- 
scious  "  of  von  Hartmaun,  the '• /tnmort^ility  "  f  v- 

era,  tlie  ^^  5v  of  the  Greeks,  and  the  "  ATon-being  **  i»f  the  H«g»' 
lians.  These  represent  the  unfathomable  pip  :-  .i  .-^i  .  -^irJi 
we  bridge  with  a  negative  term  and  pass  on  at 
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itly  find  ourselves  using  them  as  conceptions  regularly- 
formed.    In  Goethe's  well-turned  phrase : 

"  DeDD  oben  wo  Begriffe  fehlen, 
Da  6i«Ut  ein  Won  zur  recbten  Zoit  sicL  ein." 

But  if  prejudice  prevails  in  philosophy,  what  shall  we  say  of 
religion  ?  The  race  as  a  whole  is  divided  into  a  large  number  of 
religious  systems,  and  each  system  into  sects.  Every  individual 
apperceives  the  "eternal  truths"  from  the  standpoint  of  the  sect 
in  which  he  was  educated.  Rarely  does  he  change  from  one  faith 
to  another,  and  wlien  he  does  so  it  is  not  often  for  his  peace  of 
mind.  Such  an  "  Exodus  from  Houndsditch,"  in  Carlyle's  homely 
phrase,  is  accomplished  only  "  in  a  state  of  brutal  nakedness,  scan- 
dalous mutilation."  Why  ?  Because  religious  ideas  are  deep-seated 
and  fundamental.  To  receive  into  the  mind  a  group  of  new  and 
foreign  notions  of  such  a  kind  requires  a  breaking  up  and  read- 
justing of  the  old  order  such  as  few  can  undertake  with  safety. 
The  very  psychological  laws  that  we  are  studying,  however,  may 
teach  us  that  these  world-wide  differences  in  opinions  are  not 
destructive  of  the  eternal  verities  of  religion,  but  only  tliat 
these  verities  are  distorted  when  narrowed  down  to  fit  our  j)ar- 
ticular  systems  and  our  individual  capacities. 

There  is  a  curious  science  called  the  science  of  interpret-ation, 
whose  business  it  is  to  translate  the  facts  and  thoughts  of  the 
world  into  phrases  comprehensible  to  a  mind  limited  to  a  certain 
system  of  ideas.  Have  we  ever  stopped  to  think  what  a  confession 
of  shame  such  a  science  carries  on  its  face  ?  To  interpret  is,  in 
some  sense,  t<)  change,  to  distort.  An  instructive  illustration  of 
this  branch  of  learning  may  be  seen  in  hermeneutics,  or  the  sci- 
ence of  the  interpretation  of  the  Scriptures.  Never  in  any  litera- 
ture were  thoughts  expressed  in  so  simple,  straightforward,  and 
honest  language  as  in  the  books  of  the  Bible,  or  in  language  less 
in  need  of  interpretation.  What  this  science  really  has  in  hand 
is  the  pitiful  ta.sk  of  fitting  a  vast  variety  of  thoughts  into  the 
limited  number  of  forms  of  some  system  of  theology.  So,  every- 
where, it  is  a  mistake  to  interpret  things.  It  is  better  to  let  Na- 
ture carry  on  her  work  of  rectification,  by  allowing  the  bare  facts 
of  the  world  to  project  themselves  freely  against  our  minds  and 
be  perceived  as  they  are,  or  make  for  themselves  apperceptive 
organs. 

Interpretation  leads  to  over-interpretation.  This  evil  becomes 
prominent  in  connection  with  those  studies  which  are  not  yet 
exact  sciences,  such  as  sociology,  ethics,  metaphysics,  and  the- 
ology. Here,  as  we  know,  we  very  often  have  to  make  an  allow- 
ance for  the  "  x*6''sonal  equation  "  of  the  author — unless,  unfortu- 
nately, belonging  to  the  same  party,  sect,  or  school,  we  have 


blindly  accepted  him  as  a  guide.  We  understand  that  he  write* 
from  a  certain  */a7uif/>om/,  and  that  unconsciously  and  inevitably 
ho  will  see  things,  not  just  as  they  are,  but  as  tinged  by  his  own 
subjective  light.  Where,  for  instance,  shall  we  find  a  xw^rfocUj 
just  history  of  philosophy  ?  Not  in  Schwegler,  who  glances  ortt 
the  past  through  a  pair  of  thick  UegeUan  spectacles ;  nor  in 
Lewes,  who  apperceives  the  opinions  of  thinkers  with  a  po«itiv- 
istic  bias.  Theology  is  quite  a  different  science  as  pre6ent4:>d  by  • 
St.  Augustine  and  a  Polagius,  by  a  Protestant  and  a  Romaaut 
The  Socrates  of  Grote  is  not  the  same  man  as  the  Socrat«s  of 
Cousin.  Jesus,  even,  is  seen  in  an  entirely  different  light  by  Fleet- 
wood and  by  Renan.  The  Greek  thinkers,  especially  Aristc^l? 
and  Plato,  have  suffered  much  at  the  hands  of  modem  writers, 
being  used  as  props  to  bolster  up  every  man's  system  of  scienoe  or 
philosophy. 

Over  -  interpretation  is  really  only  the  logical  outcouio  of 
another  wide-spread  evil,  that  of  over-syst*mization.  This  i*  a 
prevalent  modern  Aace.  It  is  the  abuse  of  classification,  or  tbi« 
scientific  method.  It  is  the  tendency  to  group  under  any  outlined 
system  or  theory  more  facts  than  properly  belong  to  it.  Wo  fall 
in  love  with  our  favorite  theory,  and  it  seems  to  us  to  posseeM 
exaggerated  virtues,  and  to  be  able  to  explain  all  phonomeDa. 
Darwinism  in  biological  science,  utilitarianism  in  ethics,  and  He- 
gelianism  in  philosophy,  are  examples.  The  latter  is  a  very  boao- 
tiful  illustration  of  over-system ization.  Hegel,  with  his  thoMt, 
antithesis,  and  synthesis,  fondly  thought  he  had  spread  a  net  that 
should  capture  the  universe.  But  the  strain  appears  to  have  bcwn 
too  great,  and  already  we  see  the  ruins  of  a  great  collajtsud  phi- 
losophy. Over-systemization  is  apparent  also  in  the  present  rage 
for  publication,  especially  in  Germany.  Every  university  man 
must  publish  a  book,  and  every  book  must  preset li  '  r  some 
theory  or  the  results  of  some  original  research.    U.  '-.se  cir- 

cumstances, it  is  not  surprising  that  the  demand  for  new  material 
exceeds  the  supply.  The  result  is,  that  the  author  falls  back  upon 
his  own  mental  resources.  He  makes  a  new  and  original  hypoth- 
esis and  apperceives  his  facts  to  fit  his  theory.  Adopting,  as  it 
would  seem,  the  maxim  that  it  is  better  to  be  oritr-^^- 
reasonable,  it  is  considered  no  disadvantage  if  the  new  I 
is  somewhat  fanciful  and  startling,  as  for  instance-  f*' m;  - 
not  Goethe,  was  the  author  of  "  Faust '■  nr  that  s'.  1 
plays  Were  written  by  Bacon. 

I  have  .  <1  the  n:;  '  ct.  of  " 

tems.  and  1:  :;il  bias  x\  -^  from  o\ 

but  the  nae  a»  well  aa  the  abuse  of  8y«t«m8  must  oi  • 
noticed.     T^        '     <rood  In  '*  -  "  '      '" 

says  that  u  is  as  ni' 


1    o 


an 

-ia 

it'T, 
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must  get  our  knowledge  into  some  sort  of  unity,  otherwise  it  can 
neither  be  retained  nor  used.  The  Ptolemaic  system  of  astronomy 
was  far  l>etter  than  none ;  it  served  as  a  framework  for  a  great 
body  of  facts,  distorted  though  they  were  by  the  false  theory.  We 
are  lovers  of  systems.  Most  of  us  prefer  unity  to  verity.  We 
want  order  and  discipline  among  our  ideas.  Of  absolute  truth 
we  can  not  speak ;  of  order  and  consistency  we  may.  Any  new 
system  may  find  numerous  adherents,  if  only  it  be  presented  in 
the  threefold  form  of  unity,  consistency,  and  repetition.  It  is 
easy  to  understand  this  love  of  systems.  They  save  us  from  the 
inevitable  mental  bankruptcy  which  would  result  from  the  influx 
of  a  mass  of  uncoordinated  impressions.  Grant  us  a  system,  all 
complete  in  its  several  compartments,  where  we  can  pigeon-hole 
each  newly  acquired  fact,  and  peace  and  harmony  reign  within. 
No  matter  if  the  system  be  so  narrow  that  we  can  dispose  therein 
only  a  limited  number  of  impressions ;  if  only  we  have  confidence 
in  it,  all  heterogeneous  elements  we  may  cast  out  as  "  error."  We 
love  harmony  and  hate  antagonisms.  It  is  mental  economy, 
therefore,  for  us  to  read  the  organs  of  our  sects  and  parties,  to 
converse  with  those  with  whom  we  sympathize,  to  listen  to  that 
which  we  believe  already.  Great  historical  disturbances  bring 
out  systems.  It  is  in  this  way  that  we  get  ourselves  ready  for 
troublous  times.  A  system  is  a  kind  of  mental  fortress,  a  vantage- 
ground  from  which  to  scrutinize  each  new  idea,  and  apperceive 
it  as  a  friend  to  be  received  or  an  enemy  to  be,  on  a  priori  grounds, 
repelled.  System-forming  is  thus  the  process  of  mental  involu- 
tion, which  is  the  law  of  individual  minds,  as  evolution  is  of  the 
mind  of  the  race. 

Mental  involution  shows  another  phase  in  hahit.  Habits  are 
well-knit  associations.  They  make  us  machines,  committed  forever 
to  a  determined  manner  of  acting  and  thinking,  A  habit  is  itself 
a  mental  bias.  Stereotyped  and  inherited,  it  becomes  instinct, 
where  we  see  the  full  fruition  of  the  involution  movement  and 
the  dead  level  of  automatism.  From  this  point  of  view,  instinct 
has  been  well  called  "  lapsed  intelligence/'  if  by  intelligence  we 
mean  power  to  adapt  ourselves  to  new  surroundings  and  to  avail 
ourselves  of  new  impressions.  Habit  is  opposed  to  progress.  In 
history,  our  reformers — Jesus,  Savonarola,  Luther — have  been 
habit-breakers.  Genius,  too,  is  only  the  name  of  that  disjX)8ition 
which  rebels  against  the  law  of  mental  involution,  breaks  aw'ay 
from  systems,  and  goes  out  in  search  of  the  objective  truths  of 
nature.  Thus,  side  by  side  with  the  involution  movement,  we 
find  the  evolution  movement.  In  the  animal  kingdom,  it  is  rep- 
resented by  the  persistent  but  mysterious  tendency  toward  vari- 
cUion ;   in  hi.  '  ''         '  ,-  the  comet-like  appearance  of  the 

reformer  ;  in  .  ss  pro<luct  of  genius.    All  these  are 
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factors  in  tho  upward  world-movement  which  saves  ua  from 
the  Btagnation  of  the  relentless  law  of  habit. 

But  habits,  like  systems,  have  their  good  side.  They  enable 
lis  to  do  a  vast  number  of  actions  with  the  minimum  of  att«niioa 
and  the  least  expenditure  of  nervous  energy.  Educatioa  consisfji 
largely,  as  has  been  said,  in  making  habitual  as  many  good 
tions  as  possible.  The  training  of  domestic  auimals  is  purely 
formation  of  good  habits  ;  the  training  of  children  is  largely  so. 
Every  time  we  form  a  good  association  and  send  it  down  int« 
region  of  the  unconscious,  we  practice  mental  economy.  Habit 
therefore,  are  at  the  same  time  our  salvation  and  our  damnatic 
This  is  the  great  dilemma  in  education.  Extremists  like  Rot 
seau,  impressed  with  the  danger  of  habits,  condemned  them  all 
outright.  Perhaps  we  may  say  that  it  is  the  abuse  of  habits,  th« 
falling  into  fatal  ruts,  that  constitutes  our  prevailing  sin. 

Tho  laws  of  prejudice  that  we  have  examined  naturally  sug- 
gest one  or  two  questions.  Is  there  any  escape  from  this  narrow- 
ing of  mind  that  accompanies  the  hardening  of  the  brain  ?  If  oot» 
are  there  any  pedagogical  principles  the  application  of  which  in 
educational  systems  may  retard  the  involution  and  hasten  the 
evolution  movement  ?  It  is  not  my  purpose  to  attem]>t  to  answer 
these  questions  here ;  but,  if  the  first  one  must  be  answered  in  the 
negative,  the  latter  may  certainly  be  answered  in  the  affirmatii 
Our  psychological  principles  have  already  shown  us  the  directk 
in  which  the  solution  of  this  problem  must  be  sought.  Theiti 
must  be  persistent  emphasis  of  the  objective  factor  of  knowlodgib 
The  senses,  the  primal  source  of  all  our  knowledge,  must  b«  kopi 
open  and  alert.  This  is  vastly  more  diflBcult  than  at  first  ap{ 
The  man  prejudiced  by  his  interests  has  his  eyes  and  ears  Of 
and  yet,  being  open,  they  are  shut.  More  than  twenty  cenhirie* 
ago  an  old  Greek  philosopher  said,  "  Eyes  and  ears  are  bad  wii> 
neeses  to  men  having  I'ude  souls."  To  escape  mental  bias,  yn 
must  not  only  have  our  senses  open  to  the  outer  world,  but  we 
must  apjiorcoivo  this  world  as  it  is,  not  as  warped  by  our  receptire 
faculties.  But,  however  excellent  this  advice,  it  is  as  impossible 
for  tis  with  minds  already  formed  to  follow  it  as  to  see  the  ultra 
rod  or  violet  colors  with  our  eyes  constituted  as  they  ans.  The 
remedy  is  to  be  found  in  education,  especially  of  tlie  yoiinp.  Foi^ 
tunately,  wo  live  in  an  epoch  of  objective  (xlucati  jj 

of  the  senses,  thanks  to  the  labors  of  Rousseau.  Pi   I 

and  their  disciples,  and  thanks  to  the  roti'oactive  int 
the  ph;'  iences.  ia  now  the  great  ceatoal    '  ..- 

gogicai    ,  Unfortunately,  it  is  still  too  1..  1 

too  little  practice.    In  our  primary  as  well  ae  ' 
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Our  free  press,  also,  and  our  free  speech  are  great  educatora. 
In  these  days  we  are  compelled  to  see  and  hear  and  think.  The 
narrow-minded  man  is  unhappy  and  distracted.  He  is  no  longer 
protected  in  his  little  system  by  college  or  cloister  walls.  A 
myriad  unwelcome  facts  peer  in  at  him  from  every  side — from  the 
circulating  libraiy,  from  the  interesting  novel,  from  the  omni- 
present and  iconoclastic  newspaper.  The  man  of  mental  bias  is 
vei-itably  a  victim  of  persecution.  Optimists  tell  us  that  the 
world  is  growing  honest.  I  am  optimist  enough  to  believe  that 
it  is  growing  broad-minded.  Perforce  it  must.  The  air  is  full  of 
everybody's  ideas.  They  circulate  everywhere  and  act  as  a  series 
of  incessant  shocks  wherever  they  find  a  mind  too  narrowly 
planned  to  admit  them.  Hence  men  are  beginning  to  avoid  sys- 
tems as  the  cause  of  more  friction  than  they  save.  They  are 
willing  to  sacrifice  a  narrow  love  of  unity  and  consistency  for  a 
broader  harmony  with  the  spirit  of  the  age. 

What  is  likely  to  be  the  result  of  this  general  breaking  up  of 
old  unities,  systems,  habits  ?  An  increase  of  insanity  ?  By  no 
means.  Insanity  proceeds  from  the  opposite  movement,  from  the 
involution  of  the  mind  upon  itself,  till  fixed  ideas  can  no  longer 
be  rectified  by  objective  facts.  The  results  will  be  good  and  bad : 
good,  in  encouraging  inquiry  and  in  substituting  the  love  of  truth 
for  the  love  of  consistency;  bad.  in  discouraging  a  certain  moral 
earnestness  and  enthusiasm  which  are  the  outgrowth  of  strong 
conviction,  for  the  narrower  is  one's  system  of  thought,  the 
stronger  often  are  one's  convictions  of  its  truth  and  importance. 
The  extreme  form  of  this  union  of  prejudice  and  intensity  we 
call  fanaticism.  If  not  in  fanaticism,  at  least  in  enthusiasm, 
there  is  an  element  of  good  which  we  must  not  overlook.  Men 
possessed  with  one  idea  are  men  of  action.  Enthusiasts  carry  for- 
ward great  movements.  The  development  of  the  intellect  is  the 
weakening  of  the  will.  Children  and  animals  act  out  every 
thought.  Elducation  is  a  training  in  the  inhibition  of  movements 
by  the  higher  intellectual  processes.  The  man  of  many-sided 
mind  finds  every  volition  "  checked  "  by  some  antagonistic  idea. 
The  correction  of  mental  bias,  therefore,  will  result  in  a  certain 
loss  of  spontaneity.  But  progress  will  not  suffer.  If  we  move 
more  slowly,  it  will  be  more  surely.  What  wo  lack  in  enthusiasm 
we  shall  make  up  in  balance. 


"Tins  great  fault  of  non-tuanaal  training  achoola,"  says  Prof.  C.  M.  Woodward, ' 
'is  tbeir  liaziooss.     Tlie  pnpils  look  at  ninltitndes  of  things  luit  do  not  percoive 
jtbetii.     Having  eyes,  they  see  not ;  and  having  eurs,  tliey  bear  not.    Thwe  is  too 
laoh  that  is  dim  and  mudd;  and  fteble.    Bubatanccss  elude  the  grasp;  shadowa, 

-  "  •'  '*-'■>': 'f-  too  oftcD  the  only  results.    The  method  whici  reason 

:  oTc  t»  rer«T8«d.  and  popila  are  put  to  comrnitljag  to 
muUcTs  wUidi  Uitj  ana  not  prepitred  to  understand." 


IT  has  been  asserted  that  nothing  is  so  devoid  of  natural  justice 
and  moral  right  as  private  ownership  in  land — the  sole  domin- 
ion  over  a  portion  of  the  earth's  surface  which  one  man  claims 
and  exercises  to  the  exclusion  of  the  dominion  of  every  other  man 
therein.  The  proposition  would  be  true,  and  private  ownership 
in  land  would  work  the  greatest  injustice  that  the  mind  can  con- 
ceive— human  slavery  absolute — if  it  were  possible  that  one  man 
or  a  set  of  men  with  one  common  motive  could  appropriate  all 
land.  But  such  a  thing  is  absurd.  And  it  is  denied  that  private 
ownership  in  land  as  now  constituted  is  unjust,  or  detrimental  to 
the  best  interests  of  mankind  associated  in  the  social  organizati' 
of  the  world. 

Let  us  assume  that  primarily  land  was  held  in  common,  or  a 
yet  stronger  proposition,  that  it  is  a  law  of  nature  that  all  land 
shall  be  so  owned  and  enjoyed.  By  the  same  law  of  nature,  and 
by  reason,  he  who  first  began  to  use  a  particular  spot- or  field  ac- 
quired therein  a  kind  of  transient  property  that  lasted  so  long  as 
he  was  using  it.  The  right  to  use  it  lasted  so  long  as  possession 
continued,  and  with  death  or  removal,  possession  ceasing,  the  per- 
sonal right  of  usage  ceased  also,  and  the  land  was  open  to  the  next 
occupant.  That  is,  whoever  was  in  occupation  acquired  for  the 
time  being  a  sort  of  ownership,  a  guasi-ownership  for  tlie  pu 
of  suT>si8tence,  or  rest  if  you  please,  and  to  drive  him  theref 
by  force  would  be  a  violation  of  the  same  law  of  nature.  But 
once  he  quitted  it,  another,  having  the  same  right  of  use  and 
an  equal  claim  to  occupancy,  might  seize  it  without  injastioc 
Applying  this  system  to  an  imaginary  or  ideal  state,  to  men  hav- 
ing a  common  interest  and  few  wants,  and  those  supplied  from 
nature  by  the  simpler  forms  of  industry,  the  result  is  a  picture  of 
comfort  and  competence  for  every  one  of  the  community;  in  fact, 
an  extensive  household,  with  its  respected  father  or  chief,  arnnml 
whom  cluster  the  helpless  and  inexperienced. 

But  will  any  one  say  that  no  more  stable  way  of  (    '  i 

than  this  is  required  in  a  society  teeming  with  popul 
each  man  eager  for  gain  is  pressing,  pushing,  and  joM 
1    ■   '  '  ..r — where  the  industry  of  one  man  may  liavead<i' 
1  .  and  usefulness  of  his  land  what  nepl^rt  and  f? 

denied  to  that  of  another?    Every  man's  li: 
against  his  neighbor,  and  there  would  ho  - 
'personal  security;  und, consequently,  m* 
ment,  or  commercJul  life.    This 
irime  cause  of  e^tabUahing  r>  •■"■ 
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Necessity  gave  to  tijo  occupant  more  than  a  mere  transient  in- 
terest. Necessity  gave  a  six^cies  of  property  in  the  soil,  and,  in 
order  to  insure  that  property,  recourse  was  had  to  social  organiza- 
tion, to  laws,  and  punishments  for  violation  of  laws. 

Now,  when  man  enters  into  civil  society  and  partakes  of  its 
nefits,  he  must  surre^er  some  of  his  absolute  personal  rights, 
or  exchange  them,  as  it  were,  for  such  relative  rights  as  are  inci- 
dent to  men  as  factors  of  society.  This  is  no  loss  or  hardship,  for 
he  gains  by  exchange  that  security  of  person  and  property  which 
it  is  the  object  of  civil  government  to  insure ;  whereas,  in  the  nat- 
ural state,  every  other  man  being  possessed  of  the  same  absolute 
rights  of  person  and  property,  there  would  be  no  security  either 
of  person  or  property.  The  rights,  then,  belonging  to  a  man  in 
civil  society,  which  we  will  call  his  civil  rights,  are  the  absolute 
right  belonging  to  him  by  nature,  so  far  restrained  by  civil  law 
as  is  necessary  and  expedient  for  the  general  advantage  of  the 
community. 

It  being  evidently  natural  that  man  should  acquire  a  right  of 
property  in  the  soil,  the  next  inquiry  is,  how  property  became' 
actually  vested.  As  occupancy  gave  the  right  to  temporary  use, 
so  occupancy  also  gave  the  original  right  of  property  in  the  thing 
used.  The  same  law  of  nature  would  suggest  that  the  first  occu- 
pant who  had  by  his  industry  and  thrift  added  to  the  utility  of  the 
soil — in  fact,  developed  by  labor  the  only  value  therein— should 
become  the  owner.  The  product  of  a  man's  labor,  the  work  of  his 
hands,  is  his.  Whatever  he  removes  out  of  the  condition  that 
nature  has  left  it  in,  he  has  mixed  his  labor  with  and  joined  to  it 
something  that  is  his  own,  and  thereby  acquires  a  property  in  thi 
thing  itself.  Necessity,  arising  from  insecurity  of  person  and 
property,  being  assigned  as  the  first  and  primary  reason  for  pri- 
ate  ownership  in  land,  the  right  of  a  man  to  the  product  of  his 
abor  may  be  cited  as  a  secondary  reason. 

Although  by  theory  of  civil  law  as  well  as  by  usage,  ripening 
into  universal  sanction,  the  ownership  of  land  is  deemed  to  be  in 
private  individuals,  can  it  be  said,  after  all,  honestly  and  ration- 
ally, that  the  individual  has  an  ownership  of  the  soil  as  absolute 
as  in  the  case  of  personal  property  ?  His  interest  is  rather  pos- 
sessory for  the  time  being,  the  manner  of  his  enjoyment  usufruct 
uary :  he  c^n  not  move  the  land  or  carry  it  with  him  from  pi 
ti  '  :  he  can  not  change  the  nature  of  it ;  he  can  merely  draw 
f  i  -  substance  for  the  time  being,  to  the  exclusion  of  all  others 

from  such  use.    In  such  exclusive  use  he  is  as  much  supported 
^..1  ..,.1.  11  1.,,  ....*,.„.,!   ;..^+.>p  ^jj(|  moral  right  as  in  the  case  of 

I-  and  <^Apital  have  improved  it,  beau- 
i»,  and  enhanced  its  utility; 
ill  lw.  ■•rgued  hereafter  that 


■ 
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land  has  no  value  except  as  labor  has  made  one  for  it.    So  I  so( 
gest  the  possessory  and  usufructuary  interest  of  the  individual  in 
land  is  not  the  absolute  ownership  ancl  proprietorship  of  the  soil. 

Let  us  see  if  anything  more  than  occupation,  by  successive 
individuals,  is  contemplated  by  social  law,  or  by  statute  law  in 
England  or  America.  In  England  the  pioprietary  ownership  of 
all  land  is  by  common  law  in  the  people  as  represented  by  the 
king,  the  trustee  under  the  social  system  of  all  their  common  in- 
terests, rights,  and  properties.  In  the  United  States  it  is  vested 
directly  in  the  people.  By  the  Constitution  and  statute  of  New 
York  State, "  the  people  of  the  State  in  their  right  of  sovereignty 
are  deemed  to  possess  the  original  and  ultimate  property  in  and  to 
all  lands  within  the  jurisdiction  of  the  St-ate."  This  I  understiuid 
to  signify  precisely  what  the  common  law  of  England  and  th© 
universal  law  of  nature  are :  namely,  that  all  property  in  land  w»» 
originally  vested  in  the  people  in  common ;  and  if  there  ever  hap- 
pens a  time  when  no  person  is  in  occupation  of  any  portion  there- 
of, the  tenancy  in  common  of  the  whole  community  immediately 
goes  on  again  just  the  same  as  when,  after  the  first  occupant  or 
squatter  had  relinquished  his  temporary  occupancy,  the  whole 
community  was  again  in  possession,  every  man  having  the  right 
to  occupy  it,  but  all  in  common.  So  I  assert  that  private  owner- 
ship, so  called,  is  not  a  proprietary  quality.  It  extends  to  and 
includes  only  the  use;  the  absolute  ownership  of  all  land  beings 
in  fact,  in  the  community  composed  of  all  individuals. 

Suppose  that  every  new-bom  oflPspring  of  that  conununity 
virtue  of  natui'al  right  becomes  a  tenant  in  common  with  all  inti 
viduals  then  existing,  should  he  share  in  the  possessory  right 
use  of  a  particular  piece  of  land  already  in  occupation  of  an  indi 
vidual  ?  By  being  debarred  from  such  possession,  it  may  be  that 
he  is  deprived  of  a  natural  right,  but  he  becomes  a  member  of  \ 
sodety  into  which  he  is  born,  governed  by  its  laws  for  the  tit 
being,  surrendering  some  portion  of  his  natural  and  absolute 
rights  for  the  protection  guaranteed  by  the  existing  social  laws, 
and  participates  in  all  the  advantages  now  existing  as  well  as  in 
the  advancement  and  social  improvement  of  all  previous  time.  Is 
he,  then,  defrauded  ? 

The  possession  of  land  remains  in  the  occupant  by  righl  and 
justice  till  such  time  as  he  does  some  act  indicating  his  : 
to  abandon  it,  whereupon  it  becomes  common  property   •■ 
to  be  again  appropriated  by  the  next  comer.     Sale  : 
of  possession  to  a  purchaser  are  forms  for  the  c»jr 
social  government,  and  institutetl  with  a  view,  T  j. 

reserving  the  quiet  and  security  of  social  (>t 
thereof  the  i 
e  land  apj- 
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Lthat  intention  \  and  the  purchaser,  being  the  first  acqxiainted  with 
F0uch  intention,  steps  in  and  seizes  the  vacant  possession.  Thus 
the  act  of  abandonment  gives  the  new  taker  a  right  against  the 
first,  acting  by  what  is  known  in  law  as  an  estoppel,  and  posses- 
sion or  occupancy  is  by  natural  law  good  against  all  the  world 
besides.  The  most  effectual  way  of  abandonment  is  by  death  of 
the  occupant,  when  both  the  possession  and  intention  of  keeping 
possession  ceasing,  the  right  of  occupancy  by  natural  law  also 
ceases,  and  the  land  is  open  to  the  next  taker.  The  custom,  which 
has  ripened  into  statute  law,  that  the  next  of  blood  take  on  decease 
of  the  occupant,  has  its  foundation  in  natural  law  instead  of  mere 
civil  right,  A  man's  children,  those  of  his  blood,  his  nearest 
relatives,  are  usually  about  him  on  his  death-bed,  and  are  presum- 
ably the  first  witnesses  of  his  decease.  They  become,  therefore, 
b  presumably  and  by  natural  law,  the  next  occupants,  until  in  pro- 
cess of  time  this  frequent  usage  ripened  into  social  law, 

I  have  gone  to  this  length  in  discussing  the  origin  of  so-called 
private  property  in  land  to  ascertain  on  what  support  of  natural 
justice  and  moral  right  it  rests.  This  consideration  is  the  foun- 
dation upon  which  stands  the  whole  superstructure  of  proposed 
single  taxation ;  for,  "  if  private  property  in  land  be  just,  then  is 
the  remedy  proposed  a  false  one."  If  the  individual  has  no  such 
property,  or  the  tenure  by  which  he  holds  occupancy  is  supporteil 
by  natural  law,  and  his  use  of  the  land  is  consistent  with  natural 
justice,  even  though  it  works  a  wrong  to  another,  the  fault  is  not 
due  to  "  maladministration  of  social  laws,"  in  this  particular  at 
least. 

Investigation  leads  me  to  assert  that  the  occupant  of  to-day 
holds  by  a  tenure  as  much  supported  by  natural  justice  and  moral 
right  as  did  the  first  taker;  and  more  so,  because  he  has,  by  ex- 
change of  his  capital,  the  product  of  his  labor,  purchased  the 
improvements  added  by  every  occupant  preceding  him. 

Land  has  no  absolute  value.    In  a  natural  state  and  unoccu- 
pied by  man  it  produces  no  wealth.    It  is  only  as  capital  and  laborJ 
are  applied  to  it  that  it  becomes  a  factor  in  wealth,  and  hence' 
acqmres  a  commercial  value.    I  agree  to  the  proposition  that 
what  a  man  makes  or  produces  is  his  own  to  enjoy,  to  use,  to 
exchange,  or  to  give ;  that  no  one  else  can  rightfully  claim  it,  and 
his  exclusive  right  to  it  involves  no  wrong  to  any  one  else.    So, 
if  by  his  labor  and  capital  man  in  occupation  of  land  removes  it 
from  the  state  in  which  Nature  has  left  it,  improves  it,  renders  it 
more  productive,  or  if  he  acquires  by  exchange  the  improvements 
therein  by  another,  he  has  joined  to  it  somethingj 
oreatwl  a  value  in  it  that  did  not  ex 
»n  that  government,  representi 
s  of  the  coram  1 
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interfere  and  take  the  land  occupied  by  siich  individual,  a»  tl 
whole  community  acting  in  common  as  owners  might  have  cj«ctod 
the  first  taker,  yet  on  the  principle  of  natural  justice  and  moral 
right  it  can  do  so  only  upon  reimbur«ing  the  occupant  for  all 
improvements  to  the  land — that  is,  for  all  the  product  of  labor 
expended  upon  it,  including  that  which  he  has  become  possesaed 
of  by  purchase.  Since  all  the  value  in  land  is  due  to  the  employ- 
ment of  capital  and  labor,  such  reimbursement  should  equal  the 
present  commercial  value  of  the  land  to  the  occuimnt  (owner). 
Upon  this  naturally  just  and  moral  principle  rests  the  constitu- 
tional restriction  to  eminent  domain,  that  private  property  shall 
not  be  taken  for  public  use  without  just  compensation. 

Nor  can  I  see  that,  because  land  occupied  by  an  individual  may 
have  a  value  beyond  the  value  of  the  labor  expended  upon  it,  by 
reason  of  its  proximity  to  other  lands  upon  which  greater  wealth 
has  been  expended  by  other  individuals,  the  injustice  of  depriva- 
tion is  lessened.  The  same  rule  of  reasoning  applies  to  this  un- 
earned increment  as  applies  to  the  actual  labor  value  of  the  land. 
The  present  owner  has  acquired  it  by  the  exchange  of  his  capital, 
which  was  the  product  of  his  labor  elsewhere,  and  it  is  really  as 
much  a  value  made  in  the  land  by  the  expenditure  of  capital  and 
labor  as  that  represented  by  the  actual  labor  of  the  first  occupant 
If  so,  it  is  included  in  the  present  commercial  value  of  the  land. 

And  why  should  land  alone  be  deprived  of  this  unearned  in- 
crement ?  Other  possessions  receive  a  borrowed  value  from  eat- 
traneous  circumstances,  such  as  the  occurrence  of  war,  change  of 
fashion,  etc.,  and  no  one  suggests  that  it  is  not  a  true  value  to 
which  the  property  or  commodity  is  entitled. 

To  recapitulate : 

By  natural  law  land  is  owned  by  all  men  in  common.  _ 

The  first  taker  or  occupant  might  rightfully  appropriate  ao 
much  to  his  exclusive  use  as  a  proper  use  thereof  purmitted. 

His  possession,  to  the  exclusion  of  every  one  else,  might  con- 
tinue so  long  as  he  used  the  land,  or  while  he  was  using  it. 

Upon  possession  ceasing,  his  right  to  use  it  ceased,  and  th« 
land  was  again  held  in  common,  subject  to  be  again  appropriiit«<d 
for  use. 

Insecurity  in  the  use,  since  the  occupant's  labor  added  to  the 
sou  what  before  it  was  devoid  of — a  commercial  value — oocetHd- 
tated  a  more  substantial  tenure,  a  sort  uf  property  in  the  aoil 
which  is  called  private  ownership. 

To  secure  this  to  individuals,  social  goTemments  and  Booi 
laws  sprang  into  being. 

These  latter,  either  by  common  usage  loni?  ub*. 
acquio.«irod  in,  or  1  • 
A-^si'tf  (fii-  li>\v  of  \\.\' 
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Sale  of  land  in  occupation  of  an  individual  is  an  act  indicating 
his  intention  to  abandon  it,  a  grant  or  conveyance  being  tlie 
means  established  by  social  law  to  signify  this  intention. 

The  purchaser,  being  the  first  acquainted  with  such  purpose, 
seizes  the  vacant  land  and  is  the  next  taker  by  natural  law. 
The  consideration  paid  represents  the  capital  and  labor  expended 
in  the  land  by  all  occupants,  and  the  justice  of  such  payment  is 
sustained  by  every  principle  of  natural  law  and  moral  right, 
since  the  capital  and  labor  so  expended  represent  all  the  com- 
mercial value  that  the  land  possesses. 

And,  finally,  to  deprive  the  individual  of  his  occupancy  and 
possession,  although  it  be  to  reinstate  the  owners  in  common,  can 
only  be  in  natural  justice  and  moral  right  upon  payment  of  the 
value  of  the  capital  and  labor  represented  in  the  land,  which  is 
the  whole  commercial  value  of  the  land. 

It  follows,  then,  that  the  demands  of  natural  justice  and  moral 
right  would  be  ignored  if  all  taxes  were  put  upon  land,  because 
one  form  only  of  labor  and  capital  would  be  thus  compelled  to 
bear  the  whole  burden  of  taxation. 
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Bt  BOBEBT  OlFFEN. 

IN  the  discussions  to  which  former  papers  of  mine  on  working- 
class  progress  have  given  rise,  there  are  some  criticisms  which 
have  interested  me  very  much.  They  are  made  by  members  of 
the  working  class  themselves,  who  are  slow  enough  to  admit  the 
average  increase  of  their  money  earnings  in  the  last  fifty  years 
which  the  figures  demonstrate.  But,  admitting  some  increase  of 
money,  they  go  on  to  say,  and  admitting,  too,  the  low  prices,  the 
improvement  after  all  is  not  without  drawbacks,  or,  as  I  have 
suggested  in  the  above  title,  it  is  mainly  in  the  gross.  Tliere  are 
drawbacks  which  take  away  much  of  the  apparent  advantage. 
A  general  statement  like  this,  apart  from  particular  allegations 
to  support,  it,  could  not  but  excite  my  attention,  although  I  have 
avoided  hitherto  any  discussion  of  it.  It  is  a  good  rule  to  do  on© 
thing  at  a  time.  An  improvement  of  money  earnings  and  no 
increase  of  prices  appeared  to  be  two  points  worth  establishing, 
whatever  the  drawbacks  of  a  less  apparent  kind,  and  which  the 
working  classes  could  themselves  best  appreciate,  might  be.  But 
•'  •  'rig  the  discussion  hitherto,  I  have  been  none  the  less 
r  the  pimple  reason  that  each  class  knows  its  own 
'Ts  can,  and  that  such  complaints,  though 
.    i!»'f.v<i>i.7.-/7   tirp  apt  to  cover  facts  which 
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will  reward  investigation — which  will  throw  light,  when  pro] 
understood,  not  only  on  the  particular  problems  in  hand,  but  on 
larger  problems.  I  propose  in  the  present  paper  to  communicate 
some  reflections  which  I  have  made.  The  alleged  drawbacks, 
when  considered,  do,  in  fact,  suggest  for  consideration  qneiAiioiu 
of  a  weighty  nature,  which  go  to  the  root  of  ideas  of  progress,  and 
affect  the  most  general  views  of  the  prospects  of  modern  civili- 
zation. 

The  alleged  drawbacks  of  which  I  speak  are  mainly  the  follow- 
ing :  First,  it  is  said,  workingmen  in  many  cases  have  more  Ui 
pay  for  rent  than  they  would  have  to  pay  when  earning  lees 
money  under  different  conditions,  or  they  have  to  pay  railway  or 
'bus  fares  or  similar  charges  for  conveyance  to  and  from  their 
work,  which  are  in  the  nature  of  an  increase  of  rent«  Conse- 
quently, although  the  money  wage  is  more,  the  workman  is  not 
so  much  bettor  off  than  he  was,  because  a  large  part  of  that 
money  wage  has  to  be  paid  as  a  fine,  practically,  to  enable  tho 
workingman  to  be  in  a  position  to  earn  it.  In  other  words,  tho 
gross  sum  is  more,  but  the  net  sum  is  not  so  much  mora.  It  ia 
easy  to  perceive,  also,  that  this  principle  may  have  a  much  wider 
application  than  may  at  first  be  surmised.  The  case  Qsnally 
thought  of  is  that  of  rent,  or  an  equivalent  fine  on  a  workman, 
which  he  pays  in  order  to  be  in  a  certain  place  where  the  mooey 
wage  can  be  earned.  Suppose  the  climate  in  which  he  has  to  live 
in  order  to  earn  a  larger  money  wage  than  he  can  get  elsewhere 
is  so  exhausting  as  to  compel  a  larger  consumption  of  food  in 
order  that  the  money  may  be  earned  ?  The  question  of  gross  and 
net  is  thus  of  a  wide-sweeping  kind. 

Next,  it  is  maintained  that  along  with  a  great  increase  in  pro- 
duction, which  has  undoubtedly  taken  place,  there  has  come  an 
increase  in  the  severity  of  the  labor,  and  that  the  workman's 
remuneration  has  not  risen  in  proportion.  It  seems  to  be  su^- 
gested  at  tijnes  that  the  increase  in  the  labor  is  itself  an  evil,  even 
if  it  were  proportionately  remunerated,  but  the  complaint  rather  is 
that  the  severer  toil  is  not  adequately  compensated  ;  the  workman 
has  a  severer  call  made  on  his  energies,  and  ho  \%  not  so  much 
better  off.  To  be  able  to  earn  more  money,  it  is  gom -'•"■•  •  urgud, 
he  must,  in  fact,  spend  more  money  on  food  and  otli  •>  Ihan 

he  formerly  did.    Here,  again,  is  a  question  of  gross  a*.  A 

it  will  be  observed  how  the  last  complaint  raises  in  a  t 

form  the  question  already  suggested  under  the  first  i 
CO-  ion  of  the  effects  of  climate.     > 

bet  lie  gross  earning  and  th*    tii't 

being  something  which  the  workii 


THE  GROSS  AND  NET  QAJN  OF  RISING    WAGES.  651 

has  become  more  expensive.  The  workingman  has  to  get  more 
food,  clothiug,  and  shelter  for  his  family  than  he  would  formerly 
have  had  to  get ;  more  is  expected  of  him ;  and  he  has  to  pay  for 
such  things  as  the  education  of  his  children  to  a  much  greater 
extent  than  he  would  formerly  have  had  to  pay.  In  this  way  the 
strain  upon  the  workingman  has  increased.  As  1  understand 
the  complaint,  he  is  no  more  a  free  man  than  before.  His  energies 
are  mortgaged  in  advance,  and  he  has  all  the  old  difficulty  to  keep 
his  footing  in  the  world. 

Now,  whether  these  complaints  are  right  or  wrong,  well  or  ill 
founded,  it  is  clear  that  they  involve  problems  of  a  most  vital  kind 
as  to  the  general  effect  upon  the  working  classes  of  the  conditions 
of  modern  civilization.  To  take  the  first  head  of  complaint.  If 
it  be  the  case  that  a  rise  of  rent  or  the  charge  for  traveling  be- 
tween the  place  of  living  and  the  place  of  work  or  similar  ex- 
penditure is  sufficient  to  deprive  workingmen  of  the  advantage 
of  increased  money  wages,  then  the  congregation  of  men  in  cities 
or  in  certain  parts  of  cities,  where  higher  money  wages  are  to  be 
obtained  than  elsewhere,  which  appear  to  be  the  conditions  of 
modern  industrial  life,  would  be  fatal  to  improvement.  It  would 
be  the  same  with  the  necessity  for  working  in  an  exhausting  cli- 
mate. The  problem,  as  stated,  is  certainly  of  the  gravest  kind. 
The  questions  raised  by  the  second  head  of  complaint  are  just 
as  important.  If  increase  of  toil,  not  proportionately  remuner- 
ated— for  which  perhaps  there  can  be  no  proportionate  remuner- 
ation— comes  with  the  increase  of  productive  capacity  and  the 
greater  call  thus  made  on  the  nervous  and  mental  energy  of  the 
workman,  what  is  the  workingman  the  better  off  for  all  the  civili- 
zation ?  Finally,  as  regards  the  increased  cost  of  living  through 
a  rise  in  the  scale,  may  it  not  be  the  case  that  such  a  rise  in  the 
scale  of  living  is  to  some  extent  what  is  meant  by  progress,  though 
the  drawback  of  the  slavery  of  the  workers,  which  some  working- 
men  appear  to  feel  so  keenly,  remains  ?  How  far  is  the  "  slavery  " 
itself  avoidable,  so  long  as  human  nature  is  what  it  is,  unless  at 
the  risk  of  all  civilization  perishing  ?  Such  problems  are  obvi- 
ously of  the  deepest  interest.  The  desire  for  leisure,  for  an  ease 
to  a  severe  strain,  in  all  these  complaints,  is  itself  very  striking, 
and  may  perhaps  be  held  of  itself  to  indicate  a  change  of  work- 
ing-class conditions,  as  compared  with  a  time  when  the  masses 
imply  enduretl,  or  were  content  to  drag  on  a  dull  existence,  with 
Ittio  color  in  it,  and  without  hope  of  change.  The  whole  subject, 
at  any  rate,  ahoxild  be  well  worth  considering.  What  are  the 
2ts,  and  what  should  be  the  conclusions  regarding  them  ? 


Dealing  with 

Jiimtjl'esl  !iiu]  nil- 


1  of  comy>laint,  which  is  perhaps  the 
t.  with,  wo  TPii^f  allow  it  to  be  obvi- 
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oufl  on  the  surface  that  there  is  a  real  point  for  discassioru    Under 
the  essential  conditions  of  modern  life,  principally  the  concontrar 
tion  of  huge  masses  on  narrow  room,  competition  among  laborers 
undoubtedly  produces  monopoly  rent,  the  payment  of  •which  is 
a  simple  deduction  from  the  gross  money  wages  which  work- 
men receive.     If  workmen,  to  avoid  paying  more  than  they  c«d 
help,  live  at  a  distance  from  their  work,  they  only  escape  the  evil 
partially,  because  charges  for  conveyance  to  and  from  their  work 
have  to  be  paid.    Clearly  workmen  under  such  conditions,  as  com- 
pared with  conditions  under  which  no  monopoly  rent  or  its  equiv- 
alent has  to  be  paid,  are  at  a  disadvantage.    To  show  their  real 
position  for  the  pui-pose  of  comparison,  the  monopoly  i  <«f 

the  rout  must  be  deducted.    It  is  quite  obvious,  also,  on  \  .-st 

superficial  aspect  of  the  question,  that  as  regards  many  workmen, 
at  least,  the  disadvantage  may  easily  be  so  serious  as  to  compen- 
sate, and  more  than  compensate,  all  the  difference  between  the 
money  wage  of  the  country,  where  there  is  no  monopoly  rent,  and 
the  money  wage  of  the  town.    Take  the  case  of  a  west  Highland 
peasant  fifty  years  ago,  living  on  a  scanty  wage  of  a  few  shillings 
a  week,  or  the  produce  of  a  poor  croft  eked  out  by  kelp-gathering 
or  fishing,  and  his  descendant  at  the  present  time  in  the  slums  of  a 
great  city,  earning  perhaps  fifteen  shillings  a  week,  but  disbursing 
four  or  five  shillings  for  rent.   The  improvement  in  money  earnings 
may  be  immense,  perhaps  one  hundred  per  cent,  and  as  regards 
prices  of  commodities  there  may  be  no  drawback  in  the  change^bnt 
the  rent  takes  a  monstrous  cantle  out  of  the  margin.    Compftrinj; 
all  the  conditions,  it  may  certainly  be  doubted  whether  the  pciasant, 
in  the  case  supposed,  in  exchanging  the  hard  life  of  tiie  countiy, 
which  still  had  the  advantage  of  being  in  the  open,  for  the  hard 
life  of  the  city,  has  made  any  real  advance.    Take  a  cas<?  liierhtT 
in  the  scale.     A  doctor,  to  earn  a  living,  resides  in  a  i  or 

than  in  the  countrj',  pays  a  huge  monopoly  rent  to  Ij>^,...  ..  .;h, 

and  incurs  many  other  analogous  exi^enses,  so  that  altogether  he 
has  a  large  leeway  to  make  up  before  he  c«n  v  .it  net 

income  which  can  properly  enter  into  comparison  v  i  :-  i.^:  of  btfl 
country  colleague.  The  difference  may  easily  be  bo  great,  I  be- 
lieve, that  in  many  cases  a  professional  man  in  a  small  country 
town  with  three  or  four  hundred  pounds  a  year  may  har«»  a 
larger  net  income  for  the  real  objects  of  life,  dealing  with  the 
question  in  a  wise,  philosophic  spirit,  t^  '"  '    :ian  in 

London  with  a  thousand  or  twelve  bun-  'nifT* 

are  differences  even  between  London  and  small' 

Thus  the  question  l>rt ■    ■ -  and 

havfl  raised  in  these  di  .n»p>K 

uc]  '    is  a  real  qut<titiuu.     It  . 
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I  have  already,  in  part,  dealt  with  the  question  practically  as 
far  as  workingmen  are  concerned,  by  pointing  ont  the  really 
narrow  limits  of  monopoly  rent,*  and  practically  the  final  conclu- 
sion must  be  reached  by  the  statistical  method,  and  in  the  way  1 
have  alreaily  used.  But  I  wish  to  avoid  statistics  for  the  present, 
and  to  indicate  merely  the  general  conditions  of  the  problem  to 
be  solved,  which  appear  to  minimize  the  possible  extent  of  the 
alleged  drawback. 

It  is  clear,  first  of  all,  on  general  grounds,  that  the  concentra- 
tion of  men  in  cities  is  due  to  the  fact  that  cities,  on  the  whole, 
weigh  in  the  balance  against  the  country.  There  is  more  and 
better  employment  there  than  in  the  country,  all  deductions 
made,  in  the  opinion  of  those  interested ;  and  that  seems  a  conclu- 
sive answer  to  the  question  as  to  whether,  on  the  whole,  there  is 
not  a  net  as  well  as  a  gross  improvement  in  wages  as  far  as  this 
drawback  is  concerned. 

Next,  it  is  plain  that,  as  a  great  part  of  the  improvement  of  the 
last  fifty  years  has  consisted  in  the  substitution  of  arti.san  and 
other  highly  paid  labor  for  merely  rude  labor,  the  additional 
monopoly  rent  payable  in  the  cities  can  only  be,  in  most  cases,  a 
comparatively  trifiing  drawback.  It  may  be  the  case  that,  if  we 
compare  the  former  peasant  of  the  country  with  the  rude  laborer 
of  the  city,  and  especially  of  the  metropolis,  the  latter  has  hardly 
gained;  but  if  we  compare  the  former  peasant  of  the  country 
with  the  town  artisan  of  the  present  time,  although  the  latter  has 
to  pay  monopoly  rent  or  an  equivalent  charge  for  conveyance, 
there  is  still  an  enormous  gain  in  the  latter 's  position.  It  is  the 
same  with  the  professional  classes.  If  the  latter  were  stationary 
in  number,  or  increasing  only  pari  passu  with  the  increase  of 
population,  then  the  larger  gross  income  on  the  average  earned 
by  the  masses  of  professional  men  in  cities,  as  comparetl  with  the 
professional  incomes  earned  in  the  country  formerly,  might  show 
little  net  improvement ;  but  allowance  has  to  be  made  for  the 
fact  that  the  number  of  such  incomes  has  enormously  increased, 
and  that  the  earners  largely  compare  with  the  earners  of  wholly 
inferior  incomes  in  former  times,  whether  in  town  or  country. 
Aa  the  increase  of  these  classes  could  not  have  taken  place  with- 
out the  growth  of  cities,  there  must  be  a  large  net  as  well  as  gross 
gain  to  be  reckoned  when  the  comparison  is  properly  made. 

To  bring  the  matter  to  a  point,  what  I  have  to  urge  is,  that 
the  very  growth  of  cities  implies  the  existence  of  conditions 
under  which  workmen  of  higher  grades  take  the  place  of  work- 
men of  lower  gnules,  so  that,  although  class  for  class  a  workman 
passing  from  country  to  town  does  not  seem  to  gain  so  very 
much,  ou  account  of  the  difference  botween  gross  and  net,  yet, 

•  S^  "Rtmrii  In  FlMnce,"  Mcond  series,  pp.  881,  868. 
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man  for  man,  ou  the  average  there  is  an  enormous  gum.  iilu 
is  produced  because  the  proper  terms  of  the  comparison  aro 
sight  of.  The  point  is  especially  important  as  regards  what  is 
known  as  the  residuum.  Nothing  can  appear  so  deplorable  or  mo 
hopeless  as  the  conditions  of  the  floating  mass  of  rude  labor  in 
large  cities.  Monopoly  rents  in  this  case  appear  to  !<weep  away 
all  possible  advantage  which  may  result  from  higher  money 
wage,  comparing  the  laborer  of  the  town  with  the  laborer  of  the 
country.  In  many  cases,  even,  it  must  be  admitted,  the  "  residu- 
ary "  of  the  city  is  on  a  lower  level  than  the  *'  residuary  "  of  the 
country.  His  "  net "  earnings  are  less.  But  the  qxiestion,  aft«r 
all,  is  one  of  proportion.  The  absolute  magnitude  of  the  city 
residuum  must  not  blind  ns  to  the  fact  that  it  may  be,  not  an 
increasing  but  a  diminishing  element  with  reference  to  the  pop- 
ulation generally.  I  believe  it  is  a  diminishing  element,  but  this 
would  hardly  be  the  place  to  discuss  the  point,  and  I  am  content 
for  the  present  to  call  attention  to  its  importance  in  the  diacos- 
sion.  The  assumption,  so  often  made,  that  the  residuum  \%  in 
creasing  relatively,  is  one  which  requires  proof,  and  I  have  never 
seen  any  attempt  at  prr>of,  while  there  are  some  broad  f 
as  the  diminution  of  serious  crime  and  of  pauperism,  ag; 

The  question  of  the  way  in  which  the  net  value  of  an  inc^TAH 
of  money  wages  may  be  affected  by  the  necessity  of  V  "i 

more  exhausting,  or  in  some  way  more  expensive,  clitn 
the  specially  exhausting  character  of  a  highly  paid  occupation, 
such  as  puddling,  is  one  of  the  same  kind.  There  is  clearly  a 
point  in  the  matter  for  consideration  and  discussion.  I  am  di^ 
posed  to  believe,  for  instance,  that  the  exhausting  climate  of  tba 
United  States,  compelling  the  consumption  of  more  food  to  enable 
the  same  work  to  be  done,  is  a  distinct  drawback  to  the  Amori- 
can  workingman  as  compared  with  his  competitor  in  wt^iftom 
Europe,  and  especially  in  Great  Britain.  I  am  not  sure  but  that 
living  iu  the  south  of  England,  owing  to  climate,  is  more  expen- 
sive than  in  the  north  and  in  Scotland.  Th*-  ^lus  hartlly 
been  expressly  considered,  the  workingman  \  ly  having 
been  right  to  go  where  he  gets  the  highest  money  wage,  but  it  i» 
one  that  may  become  of  increasing  practical  interest  now  that 
chargfs  for  conveyance  are  so  low  throughout  the  world  as  to 
make  it  quite  unnecessary  for  men  to  live  near  the  plaoes  whore 
their  food  and  raw  materials  are  produced.  I  shall  Iv'  ■■  "  'in- 
tent for  the  present  if  the  remarks  here  made  indur*'  s^  k- 
ingmen  to  elaborate  it  from  their  practical  exp  Of 
course,  in  any  discussion  it  would  also  have  to  be  cui....-.^  .v4  that 
the  greater  expense  of  living  may  not  be  a  pure  drawback.  The 
ability  to  cousumu  and  prodoco  moro,  to  1  ■  .<o 
OX"  occupation,  iu   fm-f,  nmv  1h.   a  rxiil   (li 


? 
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compensation,  although  the  net  gain,  taking  matters  strictly,  may 
hardly  be  appreciable. 


The  next  liead  of  complaint  is  the  increase  in  the  severity  of 
labor  and  the  want  of  any  proportionate  remuneration. 

On  this  head  it  may  be  admitted,  to  begin  with,  that  there  is 
apparent  foundation  for  some  of  the  complaints.  Workmen  in 
particular  employments  do  not  get  a  reward  at  all  in  proportion 
to  the  increase  of  production  in  those  employments.  The  illus- 
tration of  a  cotton-mill  is  familiar.  A  single  attendant  on  a  num- 
ber of  machines  will  "  produce  "  as  much  in  an  hoiir  as  formerly 
in  a  year  or  two,  but  his  wages  are  only  double — or  perhaps  not 
quite  double — what  they  were  when  the  production  was  so  much 
less.  A  great  steamship  supplies  another  illustration.  The  ship 
does  many  times  the  work  which  could  have  been  performed  by 
the  sailing  ship  it  has  displaced,  and  with  much  fewer  men  in 
proportion  to  the  tonnage  conveyed.  But  the  wages  of  the  aver- 
age member  of  the  crew  are  again  only  double,  or  not  quite 
double,  what  they  were  when  the  conveyance  done  was  so  much 
less.  In  these  and  similar  cases,  who  gets  the  benefit  of  all  the 
increase  of  production  ?  The  workmen  in  the  particular  employ- 
ments concerned,  receiving  only  a  fraction  of  the  gain,  may  be 
excused  for  suspecting  that  there  is  something  inexplicable  in 
those  social  and  economic  arrangements  by  which  the  benefit  is 
spirited  away  from  them. 

But,  however  natural  the  question,  it  is  not  difficult  to  point 
out  that  there  is  a  good  reason  why  workmen  in  some  given  em- 
ployments should  only  receive  a  fraction  of  the  benefit  from  the 
increased  productiveness  of  those  employments,  and  that  this  fact 
is  quite  consistent  with  an  improvement  in  the  position  of  work- 
men all  round  in  proportion  to  the  generally  increased  product- 
iveness of  labor,  which  is  the  real  question  we  are  now  investigat- 
ing, for  the  purpose  of  comparing  this  increase  of  productiveness 
with  the  increase  of  the  severity  of  labor  throughout  society. 
The  short  explanation  is  that  the  employments  in  which  there  is 
a  great  increase  of  production,  being  mainly  the  employments  in 
which  there  are  great  mechanical  improvements  from  time  to 
time,  constitute  only  a  part,  of  the  whole  employment  for  labor, 
and  that  by  a  natural  law  labor  in  each  employment  finds  its 
level,  the  increase  of  the  return  arising  from  an  invention  in  a 
particular  employment  resulting  in  a  gain,  not  to  the  particular 
laborers  concerned,  but  to  the  whole  community  of  laborers. 
That  the  gain  may  be  general,  it  is,  in  fact,  essential  that  lalxirers 
generally  should  gain  as  consumers  rather  than  as  producers, 
which  implies  that  in  a  given  employment  wages  should  increase, 
not  in  projKirtiou  to  the  iiicreasBd  jiroductiveness  of  that  employ- 
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ment  by  itself,  but  in  proportion  to  the  increased  productive: 
of  labor  generally.  Hence,  it  may  well  be  that  while  tlie  product- 
ive power  of  macliines  may  euormously  incrwise,  yet  the  general 
increase  of  productive  power  may  be  much  less  than  would  at 
first  be  thought,  owing  to  the  comparatively  small  proportion  of 
laborers,  after  all,  who  use  machinery  of  great  <    •  largely  in 

their  employments.    Looking  at  the  number  of  > :  c  serTantA, 

of  clerks,  of  professional  men  and  women,  of  unskilled  laborers 
of  every  kind,  of  skilled  laborers,  such  as  painters,  who  do  not 
use  machines,  I  should  doubt  very  much  whether  one  fourth  of 
the  laborers,  even  in  a  society  like  that  of  England,  the  most 
manufacturing  in  the  world,  use  machinery  of  great  capacity  in 
their  employments.  It  is  easily  to  be  accounted  for,  therefonr, 
why  in  a  given  employment  there  should  be  a  great  increase  of 
production  without  a  corresponding  increase  of  remuneration  to 
those  engaged  in  that  particular  employment.  The  gain  has  to 
be  diffused  through  society,  and  the  increase  of  production  gen- 
erally is  not  so  great,  and  not  nearly  so  great,  as  in  a  few  special 
cases. 

Another  observation  must  be  made.  There  may  be  a  consider- 
able improvement  in  the  quality  of  production  in  empluy  luouta 
of  a  non-mechanical  kind,  which  it  is  difficult  or  even  impossiblu 
to  note  by  quantities,  but  where  the  labor  competes  with  all  other 
labor  for  remuneration.  Where  the  increased  reraunemtion 
should  go  to,  when  machines  improve,  is  not  thus  so  eatry  to  de- 
termine a  priori. 

It  is  also  obvious  that  even  in  an  advancing  community  tbe 
remuneration  of  certain  kinds  of  laborers,  whose  numbers 
tinue  disproportionate,  may  either  not  increase  at  all,  or  ini 
very  little,  the  whole  gain  from  increased  productiveness  being 
for  the  benefit  of  the  laborers  whose  own  labor  improvi  ,1- 

ity,  apart  from  the  fact  that  it  is  employed  on  more  i  w 

machines.  Strictly  speaking,  unless  there  is  a  rise  in  the  scalo  of 
living,  accompanied  by  an  improvement  in  quality  all  roand» 
there  is  no  reason  why,  in  modem  times,  a  man  who  cam  cmly 
drive  a  spade  into  the  ground,  or  wheel  a  barrow,  or  carry  brides 
up  a  ladder,  should  receive  any  higher  reward  than  similar  labor- 
ers in  former  ages.  The  fact  that  such  laborers  are  little  better 
off  is  not  inconsistent  with  the  fact  that  workmen  genurally  re- 
ceive a  larger  reward  than  in  any  former  period. 

The  way  is  thus  cleared   for  answering  the  qaestioA  m  to 
whether  the  remuneration  of  labor  has  increased  generaUy  (• 
portion  to  the  increased  severity  of  labor. 

It  can  not  be  denied,  first  of  all,  that  there  i 
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sides.  TiiH  iiun<:isi'  of  production  is  the  very  fact  which  is  as- 
sumed. Nor  is  the  increase  of  remuneration  denied — the  only 
question  is  of  the  proportionate  remuneration.  Before  passing 
from  this  point,  however,  I  should  like  to  dwell  a  little  on  the 
fact  already  referred  to,  of  an  improvement  in  the  quality  of  non- 
mechanical  labor,  because,  as  this  labor  is  largely  the  subject  of 
direct  exchange  without  much  intervention  of  capital,  the  mere 
fact  of  improvement  implies  almost  a  proportionate  increase  of 
remuneration.  At  any  rate,  the  laborers  concerned  get  almost 
the  whole  benefit,  because  they  exchange  with  each  other.  I 
refer  to  such  employments  as  those  of  teaching,  medical  attend- 
ance, nursing,  domestic  service,  dressmaking,  and  the  like  among 
the  upper  and  middle  classes.  The  increase  of  remuneration  her*) 
may  not  be  in  proportion  to  the  improvement  of  quality ;  i\ni 
game  may  not  be  worth  the  candle;  but,  at  any  rate,  the  ex- 
changes are  direct.  Now,  as  to  the  fact  of  great  improvement,  I 
believe  there  is  no  doubt.  Nursing,  for  instance,  is  said  to  bo  an 
entirely  different  thing  in  hospitals  from  what  it  was  only  fifteen 
or  twenty  years  ago.  Domestic  service,  as  regards  cooking,  wait- 
ing, and  other  points,  is  also,  on  the  whole,  better,  notwithstand- 
ing manifold  complaints,  just  because  of  the  general  improve- 
ment in  education  and  intelligence.  The  same  with  dressmaking. 
More  intelligence  and  skill  are  everywhere  applied,  and  in  direct 
exchanges,  without  much  intervention  of  machines  or  of  capital. 

Next,  it  has  to  be  considered,  as  regards  the  question  of  pro- 
portionate remuneration,  that  by  the  very  mode  of  here  stating 
the  question,  it  appears  that  it  is  not  so  much  a  question  of  in- 
crease in  the  severity  of  labor  generally,  as  of  a  change  in  the 
character  of  the  labor.  If  the  quality  of  labor  has  altered  and 
improved  in  many  directions,  there  is,  in  truth,  no  proper  term 
for  compari.son  between  the  present  and  former  times.  The  im- 
provement of  the  quality  of  the  labor,  which  is  another  name  for 
the  increased  intelligence  and  energy  of  society,  may  not  be  pro- 
portionately remunerated ;  but  there  is  no  means  of  telling. 
Peo]}le  wordd  not  go  back  to  the  conditions  of  a  former  society, 
where  loss  intelligence  and  energy  were  required  for  a  lower  scale 
of  living,  even  if  they  had  the  choice.  The  new  advantages,  with 
all  their  drawbacks,  are  accepted  as  part  of  a  higher  state.  The 
complaints  are  to  some  extent  a  sign  of  the  perpetual  unrest  of 
human  life,  and  of  the  fact  of  improvement  itself. 

There  can  equally  be  no  doubt,  looking  at  the  matter  in  this 
way,  that  in  certain  diroctions  there  may  be  a  very  poignant  and 
not  unjustifiable  feeling  as  to  an  increase  in  the  severity  of  labor. 
This  appears  to  be  the  case  as  regards  employments  which  in- 
jlvr  \  the  very  omplo}'ment.s  where 
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least  proportionate  increase  of  the  remuneration  of  labor, 
strain  upon  the  nervous  system,  through  the  combined  monotonj 
of  the  employment  and  the  constant  vigilance  required,  are  no 
doubt  very  often  moet  severe,  and  are  perhaps  felt  the  more 
because  the  present  generation  is  comparatively  untrained.  But 
the  increased  severity  of  toil,  without  proportionate  remunera- 
tion, might  be  admitted  in  those  special  employments  without 
altering  the  fact  that  remuneration  has  increased  generally. 
What  seems  to  have  happened  in  these  cases  is,  that  tho  develop- 
ment of  society  imposes  a  heavy  burden  on  a  special  class,  involv- 
ing rapid  change  in  the  quality  of  its  labor,  to  which  it  is  hardlj* 
equal,  but  that  the  improvement  in  quality  is  part  of  the  general 
improvement  in  society.  The  nervous  power  to  stand  monolonr 
and  supply  the  necessary  vigilance  and  other  moral  quulitii'?; 
necessary  for  the  supervision  of  machines  may  exist  in  greater 
abundance  in  the  next  generation,  along  with  a  continued  im- 
provement in  the  quality  of  labor  in  non- mechanical  emjjloy- 
ments. 

It  will,  perhaps,  be  urged  that  the  workman  does  not  get  a 
proportionate  remuneration  be<;uuse  the  capitalist  obtains  for 
himself  the  increased  product — the  8<K5ialist  argument.  But  the 
facts  are  all  against  this  explanation.  One  of  tbe  most  r«>mArk- 
able  facts  of  recent  years  is  the  general  decline  in  the  return  to 
capital.  Capitalists  from  year  io  year  have  been  willing  to  inveel 
for  a  smaller  and  smaller  return.  We  must  assume,  then,  that  if 
they  have  gained  at  all  it  has  only  been  by  the  immense  cheapen- 
ing of  commodities,  and  labor  has  gained  more  than  in  propor- 
tion. This  would  appear  to  be  the  case:  only  tho  laborers  who 
have  gained,  as  wo  have  seen,  are  not  specially  those  who  are 
occupied  about  machines.  The  gain  is  generally  diffused,  Hud  ift 
received  by  laborers  generally  in  proportion  to  the  r  '     '  "mjg 

of  their  work.    Apparently  the  greatt'st  gain  has  I"'  lit 

higher  artisan  an<l  lower  professional  chisses — the  very  cJotiStfS,  H 
may  bo  remarked,  by  whom  the  strain  of  modem  life  is  felt  the 
most  intensely. 

The  conclusion,  then,  is,  that  if  the  return  to  lubur  \y 

is  not  proportionate  to  the  incroaso  of  the  severity  ot  If, 

the  reason  must  l>e  that  people  are  working  for  iiia<i  .l>. 

j»?ct8.      The  game,  in  one  sense,  may  not  be  wor*  iij. 

The  problem  is  another  form  of  the  very  same  pri  .* 

been  considered  with  reference  to  the  jiaymentof  rn 
On  the  whole,  u<  it     '  "  ' '  '        " 

there  is  some  impi  ^ 
oly  rents  worth  while.     People  Wowld  m- 


tional  remuneration,  people  would  uoi  tiiinige  back.  What  haa 
happened  is  really  a  revolution  in  the  quality  of  labor  and  the 
general  conditions  of  life.  The  net  gain,  in  one  view,  is  less  than 
the  apparent  gross  improvement,  looking  at  the  matter  strictly ; 
in  another  view,  the  gain  is  so  great  as  to  make  the  present  con- 
dition of  workmen  on  the  average  incommensurable  with  their 
former  condition.  The  two  things  are  not  on  the  same  plane,  and 
can  hardly  be  compared. 

An  important  corollary  seems  to  be  suggested  by  these  con- 
siderations. If  there  is  so  much  doubt  about  the  adequacy  of  the 
reward  for  the  additional  labor  thrown  on  workmen  by  the  con- 
ditions of  modem  society,  is  not  that  reward  really  a  minimum 
reward  ?  In  other  words,  may  not  the  amount  of  production 
itself  be  conditioned  by  the  energy  of  the  workman,  which  is  in 
turn  a  function  of  the  food  and  other  things  on  which  he  expends 
his  wages,  so  that  the  (juality  of  labor  by  which  modern  society 
is  carried  on  would  not  itself  exist  if  the  remuneration  were  less 
than  it  is  r*  The  coniphiint  we  are  dealing  with  is  that  of  the 
severity  of  modern  toil,  and  implies  that  the  workman  is  tasked  to 
his  full  capacity,  and  i-an  just  do  the  work,  so  that  the  remuner- 
ation can  not  be  reduced.  And  that  this  is  really  the  case  in  many 
employments  may  be  easily  enough  illustrated.  It  is  quite  certain 
that  the  driver  of  an  express  engine  could  not  go  through  the 
very  formidable  labors  he  undergoes  if  he  only  had  the  food  of  the 
rude  laborer  of  a  former  time,  and  only  lived  in  the  way  that  such 
a  laborer  used  to  live.  He  would  not,  under  such  conditions,  have 
the  energy  or  brain-power  for  the  work  to  be  done.  It  is  the 
same  with  workmen  in  a  factory  who  have  to  attend  to  many 
machines.  The  constant  strain  simply  could  not  be  endured  if 
the  workman  had  to  live  as  the  factory  worker  of  a  former  time 
hml  to  live.  The  present  worker  is  really  cheaper  than  the  former 
worker,  because  he  does  more  in  proportion  ;  b\it,  dear  as  he  is, 
yet,  in  another  respect,  he  may  perhaps  be  viewed,  according  to  a 
suggestion  already  made,  as  really  engaged  at  a  minimum  wage — 2 
without  which  he  could  not  do  the  work  at  all.  This  is  not  a 
question  merely  of  a  rise  in  the  scale  of  living,  though  that  ques- 
tion is  intermLced  with  it  It  is  a  question  of  the  actual  necessity 
on  the  part  of  the  workman  that  certain  things  should  be  put 
into  him,  or  supplied  to  him,  as  a  condition  of  his  doing  the  work 
which  ho  actually  j)erforms.  What  is  true  of  the  workman  spe- 
cially referred  U^  is  of  rourse  still  more  true  of  the  higher  kinds 
of  work  invxjviii  m'  or  other  skill. 

'•  •'•"•  ■' ■•■  '  •'■it  the  suggestion  already  made  as  to 

M  f»f  THmuneration  in  certain  direo- 
it  itself  improved  in  quality. 


which  has  improved  in  quality  is  itself  only  so  r-  "■:"■--• 
make  it  doubtful  wht'ther  the  remuneraiiou  Ls  ;  ur 

the  game  is  worth  the  candle,  and  is,  in  fact,  at  tli«;  jK»iiii  ut  uituio 
mum,  so  as  to  enable  the  work  to  bo  done  at  all,  o\it  of  what  fund 
is  the  remuneration  of  the  work  that  has  not  imi)r{)ved  in  quality 
to  come  ?  In  the  midst  of  plenty,  aj)pii.rently,  such  workmen,  by 
comparison,  must  starve,  because,  notwithstanding  all  the  plenty, 
those  who  really  do  the  hard  work  of  modem  society  are  only 
just  paid,  and  no  more.  It  is  easy  for  such  workmen  and  thoir 
80-cjilled  friends  to  point  to  the  oa])italista  as  living  «m  their 
labor;  and  no  doubt,  if  it  were  possible  to  divide  the  eamingsoC 
capitalists  among  society  generally,  according  t^.^  nuoibers,  thewj 
particular  workmen  might  be  much  bett^jr  off.  But  it  is  not  from 
the  labor  of  such  workmen  that  capitalists  mainly  derive  their 
income,  while  those  who  do  work,  as  we  have  seen,  have  ^/c*  largo 
a  remuneration  that  they  can  have  no  quarrel  with  the  cafiitniinL 
The  suggested  division  would  therefore  only  be  for  thi-  ■  itf 

a  special  class  whose  existence  is  itself  a  danger  to  8<>;  .  ,_, .  ..ud 
which  should  rather  be  discouraged  than  eneouragwi.  the  whulo 
efforts  of  society  being  rathor  directed  to  their  \r  '  "'atiun 
by  education  and  similar  agencies  into  a  higher  <  :ian  tu 
securing  an  increased  payment  for  their  work  nnder  present  eoo* 
ditions.  The  curse  of  the  very  poor,  in  more  senses  than  ono,  ii 
their  poverty — poverty  in  strength,  in  mental  capacity,  in  moral 
qualities.  They  are  poor  because  they  can  not  earn  moro.  If 
they  were  stronger  they  would  have  the  earnings,  and  would  liAve 
no  quarrel  with  the  capitalists.  To  irajjrove  their  condition  they 
must  be  made  stronger,  and  not  merely  given  more  to  spend, 
which  would  be  a  curse  to  them  instead  of  a  blessing,  as  it  is  to 
the  merely  idle  capitalist  whoso  luxury  they  envy,  whose  asiotr 
ence  is  a  danger  to  society  also,  and  whose  oblit  "r 

transformation  into  a  different  class,  is  equally  t  ,„ .. 

The  next  head  of  complaint  is  that  a  workman  has  more  ei« 
penses  now,  in  consequence  of  the  rise  in  the  scale  of  living.  Not 
only  himself,  but  his  family,  must  live  better.  They  mast  havo 
better  and  more  food,  bo  better  clothed  and  sheltered,  be  bott«r 
educate<l,  and  so  on.  Tlie  workman  himself,  on  whom  th  >  >  - 
falls,  has  no  more  surplus  than  before.     Hu  is  not  n  fn- 

This  head  of  complaint,  however,  demands  vny  littl  s. 

The  st-atement  of  the  complaint  is,  in  truth,  one  ui  •' 
dences  of  progress.    Of  cour.se,  there  lias  been  a  ri 
of  living.    Such  a  rise  was  quit*  certain  to  c  -al 

mont  in  the  earnings  of  worknu-n.    Tlio  fa.  fl 

itself  one  of  the  proofs  of  improvement.     Nm  doubt  \  >fl 

tin''  (fl 


inough  to  Im>  thrifty  and  careful,  and  to  do  without  some  things 
that  appear  to  be  necessary  for  their  sphere  in  life,  so  as  to  have 
what  is  meant  by  a  surplus.  Its  absence  is  certainly  no  proof  that 
the  condition  of  those  who  make  the  complaint  has  not  improved. 
The  scale  of  living  has  risen,  and  this  rise,  beyond  all  question, 
imposes  a  strain  upon  many  workmen  which  oidy  the  greatest 
care  and  philosophy  can  mitigate.  It  involves  of  necessity  severer 
toil  on  the  part  of  the  bread-winner,  with  no  apparent  surplus  for 
himself. 

It  is  apparent,  however,  that  to  some  extent  what  is  called  a 
rise  in  the  scale  of  living  is,  in  reality,  an  improvement  in  the 
mode  of  living  which  is  absolutely  necessitated  by  the  work  itself, 
without  which,  in  fjK-t,  the  work  could  not  be  done.  Where 
moral  qualities  are  to  be  displayed,  and  great  vigor,  punctuality, 
and  energy  are  required,  they  are  not  to  be  expected  except  from 
workmen  of  a  certain  class,  whose  scale  of  living  has,  in  fact, 
risen  to  the  standard  necessary,  and  whose  "  medium "  and  "  at- 
mosphere," of  which  the  condition  of  wife  and  children  or  rela- 
tions is  a  part,  are  altogether  different  from  what  they  were.  Be- 
fore human  beings  can  display  the  qualities  and  exert  the  energies 
required,  they  must  have  certain  tastes  and  wants  to  gratify, 
or  there  would  be  no  motive  to  exhibit  those  qualities  and  en- 
ergies. Hi'Hce  a  rise  in  the  scale  of  living  is  only  another  mode 
of  describing  the  improvement  in  the  character  of  the  workman, 
which  is  essential  to  the  performance  of  the  work  to  be  done. 


The  conclusions  of  this  long  argument  may  now  be  very 
shortly  restated.  In  certain  cases  the  increase  of  net  earnings  by 
the  advance  of  tlie  last  fifty  years  can  not  be  so  great  as  the  in- 
crease of  gross  earnings,  because  some  classes  of  workmen  have 
to  submit  to  an  increa.sed  charge  for  rent  and  railway  fares,  and 
similar  expenditure,  which  really  amount  to  a  reduction  from  the 
gross  earnings  which  they  receive.  But,  on  the  whole,  the  classes 
of  workmen  affected  in  this  way  must,  from  the  nature  of  things, 
b<?  comparatively  small,  while  the  general  conditions  are  such  that 
the  deduction  from  gross  earnings,  as  a  rule,  still  leaves  an  enor- 
mous net  gain.  Next,  the  allegation  as  to  the  increased  severity 
of  labor,  and  as  to  workmen  not  getting  a  sufficiently  ade- 
quate remuneration  or  a  sufficient  share  of  the  increased  gross 
produce,  is  met  by  the  admission  generally  of  an  increase  in  the 
Keverity  of  labor,  which,  however,  is  found  to  he  more  properly 
describeil  as  a  nwolution  in  the  quality  of  the  labor,  and  to  be 

c'-- -■'}  with  till' f.ict  of  improvement  generally,  and  to  tie  evi- 

d  •'iprovciiient  in  the  workman's  condition,    ThecharaCter 

of  labor  hu8  so  changed  that  it  can  not  really  be  mea». 

,ir'  '••  '  "•'♦'^  'ho  labor  of  a  former  time.    Some  work- 
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men  engaged  about  machines  may  appear  i"  h-.i  uomparativelj 
little  of  tlie  increased  production  for  themselves,  but  tlio  reason  is 
that  tlie  improvement  in  machines  is  for  the  benefit  of  society  as 
a  whole,  and  not  specially  for  that  of  the  particular  workmon 
engaged  upon  them,  who  only  participate  in  the  improvement  ah 
cousumers,  and  nut  as  producers.     Stibstantially,  ]-  -rB 

is  more  severe  toil  all  round,  and  whether  the  additi^  "r- 

ation  is  adequate  or  not,  the  change  in  the  quality  of  the  labor  is 
necessary  to  the  production,  the  laborer  gets  all  the  p-  '  '  r**- 
muuoration,  and  the  labor  itself  could  not  be  can-ied  *.'•■  ul 

the  remuneration  obtained.  It  is  the  same  with  the  comfilaint  as 
to  the  rise  in  the  scale  of  living.  The  rise  in  the  scale  is  at  oonn 
a  proof  of  the  improvement  in  the  workman's  condition,  aail  of 
the  necessity  for  an  improvement  in  his  living  to  enable  him  t« 
do  the  new  work.  The  two  things  are  inextricably  connected. 
On  the  whole,  the  complaint  of  workmen  as  to  the  difference  1»- 
tween  gross  and  net  is  not  unjustified,  but  it  points  to  changes  ifi 
their  condition  of  a  remarkable  kind,  which  are  in  every  way  de- 
serving of  further  study.  To  show  fully  what  thesa  changes  avt^ 
statistics  would  be  needed, but  the  nt^cessary  conditio'       "   '  b- 

lem  are  apparent  without  statistics.  Th«M;omplainls  L  th 

could  not  exist  without  that  improvement  in  society  and  th©  con- 
dition of  the  masses  which  the  complaints  seem  to  call  in  qneation. 
A  further  conclusion  may  be  drawn.  The  conditions  of  Ufn 
thus  indicated  seem  favorable,  on  the  whole,  to  a  continuous  im- 
provement in  society,  so  long  as  science  and  art  make  pr«. 
and  heavier  and  heavier  calls  are  made  on  the  intelligenoi* 
energy  of  workmen,  along  with  an  increase  of  their  car  in 

the  one  side  and  their  wants  on  the  other.  The  whulu  .  .i  — -in> 
of  modern  society  is  such  as  to  require  greater  and  greater  knonl' 
edge,  greater  and  greater  energy  and  moral  power,  greater  and 
greater  capacity  of  every  kind,  so  as  to  make  sure  that  Tnachiwa 
and  inventions  are  maintained  and  improved,  and  that  art4sdp 
capacities  and  the  arts  of  living  are  developed  t'  spond. 

The  continuous  improvement  implies  a  continuous  '  "Oient, 

on  the  average,  of  the  human  being  who  really  belongs  to  the  now 
society.  So  long  as  society,  therefore,  continues  to  progress — that 
is,  for  our  present  purpose,  so  long  as  the  average  workman  <«on- 
tinues  ti>  produce  more  quantity  or  better  quality—  '  '-« 

continuous  improvement  and  progress  in  tb'-  " 
themselves  and  the  conditions  of  their  l 
should  not  expect  that  complaints  would  r-  .* 
severity  of  toil  and  as  to  particular  classos  of  W' 
for  themselves  the  full  benefit  of  the  increased 
th.   • 
in 
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The  one  doubtful  sign,  u  iiiijii-ars  to  me,  aB  regards  the  future, 
is  pointed  at  by  the  qualilicatiou  implied  in  the  words — -the  human 
being  who  really  belongs  to  the  new  society.  It  may  possibly  hap- 
pen that  there  will  be  an  increase,  or  at  least  non-diminution,  of 
what  may  be  called  the  social  wreckage.  A  class  may  continue 
to  exist  and  even  increase  in  the  midst  of  our  civilization,  possibly 
not  a  large  class  in  proportion,  but  still  a  considerable  class,  who 
are  out  of  the  improvement  altogether,  who  are  capable  of  noth- 
ing but  the  rudest  labor,  and  who  have  neither  the  moral  nor 
the  mental  qualities  fitted  for  the  strain  of  the  work  of  modern 
society.  On  the  other  side,  as  already  hinted,  the  existence  of 
wh)it  may  be  called  a  barbarian  class  among  the  capitalist  classes, 
living  in  idle  luxury  and  not  bearing  the  burden  of  society  in  any 
way,  seems  also  a  danger.  But  speculations  of  this  sort  would 
perhaps  take  us  too  far  at  present.  Substantially,  as  yet,  there 
aei'ms  to  be  no  reason  to  doubt  the  steadiness  of  the  improvement 
in  recent  years  among  the  working  classes,  both  those  practically  | 
60  called  and  those  who  may  be  included  when  we  use  the  lan- 
guage in  its  widest — that  is,  the  strictly  economic — sense,  and 
that  this  improvement  goes  on  from  year  to  year,  and  from  gen- 
eration to  generation,  and  must,  in  the  nature  of  things,  go  on, 
in  consequence  of  the  improvements  and  inventions  of  the  modern 
world  and  the  general  spread  of  education,  so  long  as  nothing 
happens  to  prevent  a  continuous  improvement  in  the  efficiency  of 
human  labor  and  the  average  return  it  can  obtain  from  the  forces 
with  which  it  works. — Contemporary  Review. 
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THE  shrews,  or  shrew  mice,  as  they  are  often  called  from  their 
mouse-like  size  and  general  appearance,  are  nearly  related  to 
the  moles,  but  :nay  be  distinguished  from  them  by  their  distinct 
outer  ear  and  the  moderate  size  of  their  fore-paws,  which  are  not 
ually  employed  in  digging.  They  have  a  long,  pointed  muzzle, 
th  two  very  long  cutting  teeth  in  each  jaw — the  upper  much 
curve«l  and  the  lower  nearly  horizontal.  Their  other  teeth  are 
many-pointed,  being  thus  adapte<l  to  seizing  the  worms  and 
crushing  the  hard  wing-cases  of  the  beetles  which  form  their 
fni  ifl.  They  also  sometimes  destroy  small  vertebrates  and  devour 
csK'h  other.  Most  species  of  shrews  live  on  the  surface  of  the 
ground,  and  a  few  in  burrows.  They  do  not  hibernate.  They 
t  \-      T  ''o.'id  over  the  northern 
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cdea  enduring  severe  c<jld.  The  sub-faniily  Soricina  is  the  only 
one  represenUwi  in  Nortli  America ;  other  sub-families  are  found 
in  Europe,  Asia,  the  East  Indies,  and  in  south  and  central  Africa; 
none  as  yet  have  boon  detected  in  South  America.  Most  of  the 
American  species  belong  to  the  genus  Sorex  (Limio^us).  Prof. 
Spencer  F.  Baird  described  twelve  species,  varying  in  l»ii  : "  '  iti 
three  to  four  and  a  half  Inches,  in  Vol.  VIII  i»f  tim  P;i.  -il- 

roa«l  Reports.  In  color  they  range  from  blmOcitsh  aiul  broMriiisli  to 
grayish  above  and  lighter  to  whitish  beneath.  Most  of  (V  -  i-TS 
belong  on  the  Pacific  coast  or  in  the  Northwestern  Stat*  r. 

ritories.  The  S.  personatus  is  the  least  of  the  American  shrews, 
and  among  the  smallest  of  the  quadrupeds  of  this  country,  lieing 
not  quite  throe  inches  long;  it  belongs  in   the  South  Atlantic 

States.   In  the  1  'irina 

(Gray)  the  budj,  ..  .  -  .il,  thii 
tail  shorter  than  the  head; 
the  skull  is  short  and  brvuid, 
and  the  foi-e-paws  art;  tnrgu 
in  proportion  to  the  hind- 
paws.  This  genus  i-  '*:ir 

to  America.    The  ui  w 

{B.  lalpoides.  Gray),  the  lar- 
gest of  the  Americ.ir  ■ '  -rs, 
four  and  a  lialf  iip  .f, 

is  found  from  Nova  t"  i'  i 
to  Lake  Superior,  and  s«>ui It- 
ward  to  Georgia.  It  is  dark, 
ly  gray  above  and  paler  below,  with  whitish  feet.  Several 
other  specie.s  are  described  bv  R;iird,  f)f  wliicb  two  hVv  in  ^!v\ic< 
and  Texaa 

Four  species  ot  shrew  are  mentioned  by  Wood  Jis  r  i^ 

the  British  Isles :  the  erd   shrew,  the  water  shrew,   t  --d 

shrew,  and  the  rustic  shrew.  The  erd  shrew,  also  calltxl  the  ahraw 
mouse,  is  the  common  shrew  of  England,  and  is  found  also  all 
over  Europe.  Unlike  most  animals,  they  ai-e  often  found  df^yj; 
though,  owing  to  their  noctiirnal    ha.bit.s,  they  are  sf!  o 

alive.    Aubyn  Battyo  writes  in  "  Longman's  Magnj^i'— " 
countryman  is  familiar  with  the  sight  of  shrew  mi' 
on  atjtumn  footpaths  and  by  sides  of  roads.     Tb  U 

September  weather  presses  very  hardly  on  thit 
Worms  retire  then  a  long  way  below  ground,  and  e'. 
mole  often  casi  not  follow  tht-jn   iti  tin    '  "  i 

\u\»  to  trust  to  slugs  for  raaini«Mianco.      i  f 

the  hedge-bottom,  which  wore  ouce  the  ; 
are  dr  '    loseried   nov%  '  ' 
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hand  a  littlr  cn-Hi  ure  of  an  oddly  quaint  and  old-world 
pearauce,  with  a  coat  like  velvet,  brownish  black  above  and  gray- 
ish white  beneath.     But  the  two  ends  of  him  strike  us  most ;  a 
long,  pink-tipped  snout,  and  a  blunt,  four-sided  tail/'    Shrews  ar»j 
accustomed  to  eating  much  and  often,  which  doubtless  accounts  fori 
their  dying  so  speedily  when  food  becomes  scarce.     The  reason 
why  their  bodies  are  seen  lying  about  instead  of  being  devoured 
by  flesh-eating  creatures  is  probably  because  they  secrete  a  strong 
s<.^ent  that  does  not  seem  to  please  the  palate  of  cat  or  weaseLj 
Cats  will  catch  them  to  play  with,  and  finally  kill  them,  but  will- 
not  eat  them.    Owls  eat  them,  however,  and  so  does  the  kestrel 
falcon.     On  account  of  this  scent,  the  animal  is  known  in  somoj 
parts  of  England  by  the  name  of  fetid  shrew.     In  Scotland  it  \&\ 
ctailed  the  ranny.    The  Latin  term  araneus,  or  spider-like,  has 
been  applied  to  this  creat- 
ure by  several  writers,  be- 
cause it  was   said  to   bite 
poisonously   like  a  spider. 
The  body  of  the  shrew  is 
not  much  over  two  inches 
long,  and  its  whole  length 
from  the  snout  to  the  tip 
of  the  tail   is   about  four 
inches.     It    lives    in    little 
tunnels  which  it  digs  in  the 
earth,  and  which  serve  also 
as  a  hunting-ground.    The 
nest  in   which   the  young 
shrews  are   brought  forth 
is  not  made  in  the  burrow,  but  in  some  little  hollow  or  a  hole  in  a 
bank.    It  is  composed  of  leaves  and  like  substances  and  is  entered 
by  a  hole  at  the  side.    The  young  are  from  five  to  seven  in  num- 
ber, and  are  generally  bom  in  the  spring. 

The  word  shrew  applied  to  a  scolding  woman  has  a  different 
derivation,  according  to  the  dictionaries,  from  the  name  of  our 
little  insect-hunter.  But  it  is  no  libel  on  the  animal  to  give  its 
name  to  a  vixen  even  of  a  more  unconquerable  sort  than  is  rop- 
reeentnd  in  Shakespeare's  "  Taming  of  the  Shrew,"  as  the  f<»llow- 
ing  character  which  Wood  gives  it  abundantly  shows : 

"Somotimos  the  shrews  mutually  kill  cufh  other,  for  they  are 
jnnst  i»u«-n:icions  little  beings,  and  on  small  ground  of  quarrel 
>t4ir  int  '^  .ind  deadly  combats;  which,  if  they  took 

"'  •■"' ^-^^  would  be  terrifically  grand,  but  in 

^  .Umoflt  lndirrouR.     They  hoM  with 

r  bull-dogs,  and, 
..-..i  blind  fury,  roll 
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over  each  other  ou  the  gruuiid,  locked  in  spiteful  embraco  wkI 
ntieriiig  a  rapid  succession  of  shrill  cries,  which  pierce  tho  ware 
like  needles  of  sound.     It  is  a  most  fortunate  tance  that 

the  larger  animals  are  not  so  vindictively  i'  .„  us    as   the 

moles  and  the  shrews ;  for  it  would  be  a  very  hard  case  if  vre  wbtb 
unable  to  put  two  horses  or  two  cows  in  the  same  field  witliout 
the  certainty  of  immediate  fight,  and  the  probability  that  oik*  nf 
the  combatants  would  lose  its  life  in  the  struggle." 

The  bite  of  such  a  little  creature  obviously  need  uui  mi-  Mr.ni->i 
by  a  human  being,  though  ancient  prejudice  attributes  to  it  such 
venomous  properties  that  in  many  districts  in  England  tho  viper 
is  no  more  dreaded  than  the  shrew.  Even  the  touch  of  the  ani- 
mal's tiny  foot  was  believed  to  cause  pains  which  could  only  be 
relieved  ou  the  "  like  cures  like  "  principle. 

The  following  curious  account  of  this  latter  superstition  is 
from  Gilbert  White's  "Natural  History  of  Sel  borne":  "At  the 
fourth  corner  of  the  Plestor,  or  area,  near  the  chuiTh,  il  -hI 

about  twenty  years  ago  a  very  old,  grotesque,  hollow  p<  i-ih, 

which  for  ages  had  been  looked  on  with  no  small  veneration  na  A 
shrew  ash.  Now  a  shrew  ash  is  an  ash  whose  twigs  or  ^  '  ^  .;>«, 
when  gently  applied  to  the  limbs  of  cattle,  will  imim.  ri»- 

lieve  the  pains  which  a  beast  suffers  from  the  running  of  a  tihrew 
mouse  over  the  part  affected;  for  it  is  supposed  that  a  hhrew 
mouse  is  of  so  baneful  and  deleterious  a  nature  that  whnrever  it 
creeps  over  a  boast,  be  it  horse,  cow,  or  sheep,  the  suffering  animal 
is  attlicted  with  cruel  anguish,  and  threatened  with  the  loss  uf 
the  use  of  the  limb.  Against  this  accident,  to  which  they  were 
continually  liable,  our  provident  f<  '  "    "W 

ash  at  hand,  which,  when  once  n  .  it» 

virtue  forever.  A  shrew  aeh  was  made  thus:  Into  the  body  of 
the  tree  a  deep  hole  was  bored  with  an  auger,  and  n  ;  '       s^ 

shrew  mouse  was  thrust  in  alive  and  plugged  in,  i  h 

several  quaint  incantations  long  since  forgotten.'^ 

Tho  shrew  is  often  seen  near  reposing  cattle,  and  f-  n 

probably  gave  the  chance  for  putting  upon  it  any  u:,  ,.J 

malady  that  the  cattle  might  suffer.  But  it  has  l)een  well  sug- 
gested that  the  shrew  goes  to  domestic  animals  for  the  insects 
which  light  upon  them.  From  tlje  fact  that  the  ^thrcw  will  <«t 
one  of  its  own  species,  if  slain  in  battle,  it  is  v  t* 

and  worms  do  not  form  its  whole  diet.    "  One  o:  :.  »t- 

ur63,"8ay8  Wood, "has  been  discovered  and  killed  v,  ^g 

a  frog  by  tho  hind-lug;  and  so  fir* - p, 

that  even  after  its  death  the  sharf I  t  .f 

the  frog.     Whether  tho  creature  intended  io  »^at  tlt< 
whether  it  was  urged  to  this  act  by  revoog«  "      * ' 
tiuccrtain," 
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The  water  shrew  is  much  like  the  enl  shrew  in  general  appear- 
lanoe,  but  its  fur  is  nearly  black  on  the  upper  parts  of  the  body, 
instead  of  the  reddish-brown  color  which  marks  its  relative.  On 
the  under  parts  its  fur  is  beautifully  white.  The  fur  is  very  silky 
and  has  the  useful  property  of  repelling  water.  When  swimming, 
the  parts  of  the  body  which  are  submerged  appear  to  bo  sprinkled 
with  tiny  silver  beads,  which  give  the  animal  a  very  brilliant 
appearance.  This  phenomenon  is  due  to  air-bubbles  that  cling 
to  the  fur.  Water  shrews  are  fond  of  pools  and  streams  that  are 
pretty  well  open  to  the  sunlight. 

The  following  account  of  them  is  given  by  the  writer  in 
"  Longman's,"  already  quoted :  "  See  these  water  shrews,  how 
they  chase  one  another  in  the  pool  I  Out  of  the  water  their  fur 
is  black  and  soft,  but  under  it  a  thousand  air-bubbles  clothe  them 
round  till  they  flash  like  silver  fishes  in  the  sun.  In  and  out  of 
the  weeds  they  swim,  picking  off  the  fresh-water  shrimps  from 
under  the  leaves.  No  sea  otter  is  more  at  homo  under  the  water 
than  they.  Yet  are  their  feet  not  webbed,  but  only  fringed  about 
with  stiff  .white  hairs.  Instead  of  swimming  with  tlio  direct  mo- 
tion of  the  wator  rat,  the  water  shrew  appears  to  move  alternately 
both  its  feet  on  either  side.  Unlike  the  common  shrew,  which 
rears  its  young  near  the  surface  of  the  ground,  often  in  the  old 
nest  of  a  field  mouse,  the  water  shrew  nests  in  holes  under  the 
bank.  It  generally,  I  think  always,  appropriates  some  existing 
hole,  which  it  no  doubt  improves  to  its  liking." 


Besides  catching  aquatic  insects,  the  water  shrew  roots  out 
larvae  from  the  muddy  banks  with  its  long  snout,  and  does  not 
hesitate  to  eat  moths  and  other  like  insects  which  fall  into  the 
water  and  drown.  The  ears  of  this  creature  are  peculiarly  adapted 
to  prevent  the  entrance  of  water.  When  it  goes  beneath  the  sur- 
face, the  pressure  of  the  water  folds  together  three  small  valves, 
'v  close  the  opening  of  the  ear.  "  Tlie  total  length 
•w  is  nut  ouitf  fiinr  irwhes  and  a  half,  the  leugtli 


of  the  head  and  body  iK'iug  a  little  mure  thavn  three  ir'-''-"^  '^nd 
that  of  the  tail  being  about  two  inch^^s.      Its  snout,  ^b 

long,  is  not  quite  so  narrow  and  poiutwi  as  that  of  tho  •  vs-, 

and  its  ears  are  remarkably  small.     When  it  swims,  it  li .ri- 

ous  habit  of  spreading  out  its  sides,  bo  aa  to  flatten  its  bcniy  as  it 
iioats  upon  the  water  "  (Wood). 

Another  kind  of  shrew  which  frequents  the  water  is  the  oared 
shrew,  so  called  from  the  oar-like  shape  of  the  feet  and  tail.  It 
is  the  largest  of  the  British  shrews,  its  total  length  to  tho  tip  of 
the  tail  being  about  five  iuclies  and  a  quarter.  The  fur  on  its 
back  is  sprinkled  witix  white  hairs,  and  that  on  the  flaukx  and 
belly  is  blackish  gray,  tinged  with  yd.low.  On  account  of  ih» 
general  dark  api>earanoe  of  its  fur,  it  is  sometimes  called 
"black  water  shrew."  The  rustic  shrew  {Corsira  ; 
found  in  many  parts  of  England,  while  in  Irelari.l  it  n 
erd  shrew. 

The  smallest  mammal  known    to  exist  is   found  iiuiong 
shrews.    This  is  the  Etruscan  ahrew,  and  it  is  found  in  Italy, 
head  and  hody  measure  only  an  inch  and  a  half  in  length,  and 
its  tail  adds  about  an  inch  more. 
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Bt  C.  HANFOED   HENDERSON, 
raonasoa  o*  rBTiuw  un>  oiuuiiantY  »  tbx  raiLADBLFBi^  MjUtual  TSAOcara  foioot. 

THE  human  infant,  during  the  first  few  weeks  of  its  life,  must 
be  regarded  simply  as  a  bundle  of  possibilities.  A  bri^t 
light,  a  loud  noise,  an  appreciable  degree  of  heat  or  of  cold,  pro» 
duce,  it  is  true,  corresponding  reactions.    The  child  bl'    '  it 

starts,  or  it  shrinks,  and  there  is  manifest  to  the  most  c:i  I*. 

server  a  general  sense  of  uneasiness.  But  these  reactions  mast  h» 
regarded  as  purely  involuntary.     One  can  not  <V  of 

thorn  the  presence  of  thought.     There  is  no  co  le 

faculties.  The  touch  includes  anything  that  may  come  within 
roach.  It  does  not  act  in  any  way  in  harmony  with  the  eye.  Nor 
does  the  gaze  become  fixed  upon  any  object.  The  oyn  watn1»*T» 
from  one  thing  to  another  without  really  set^irjg  ««:. "  li- 

larly  with  the  sense   of  hearing.     Sound   is   i»   " 
without  any  meaning  whatever.    If  it  bo  mi 
makes  tho  inf.ant  start  i  a  violent  explosion  wuulU 

window  or  rattle  a  pile  s. 

But  as  the  wewka  roll  by,  tJiere  comes  a  n 
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each  other;  or,  as  viv  ;in;  jipi  to  .say,  the  child  bpgms  to  take  no- 
tice. Then  it  is  that  the  birth  of  the  human  soul  into  the  littln 
body  becomes  apparent.  The  child  is  observed  to  fix  its  gaze 
upon  objects.  It  }>egin8  to  recognize  faces;  it  begins  to  see;  it 
begins  to  hear;  it  begins  to  feel.  In  a  word,  iutelligimce  has 
davmed. 

The  yoars  succeeding  infancy  are  full  of  incident.  EJaoh  day 
is  crowded  with  new  experiences  and  new  sensations.  Years  pass 
before  the  most  obvious  of  these  are  exhausted  of  their  interest. 
The  child  reaches  out  its  hand  for  the  moon ;  it  finds  delight  in 
the  glancing  sunbeam ;  it  is  surprised  by  its  own  reflection  in  the 
gla-ss :  it  is  charmed  by  all  forms  of  rapid  motion  ;  it  dances  glee- 
fully before  the  fire ;  it  is  made  curious  by  the  rustling  of  a  leaf. 
The  little  man  is  full  of  the  spirit  of  investigation.  He  is  a  true 
experimenter.  He  is  constantly  putting  questions  to  Nature,  and, 
after  a  fashion,  ha  is  finding  answers.  He  awakens  to  conscious- 
ness in  a  world  that  is  for  him  full  i^f  wonders  and  surprises. 
There  is  no  truer  fairy-land  than  that  in  which  he  daily  moves. 
The  ever-present  mystery ;  the  delightful  sense  of  anticipation ; 
the  persistent  belief  in  the  impossible,  make  childhood — in  spite 
of  its  little  worries  and  absurd  fears — a  veritable  paradise,  from 
which  advancing  years,  like  the  angel  with  the  flaming  sword, 
<;asts  us  out  all  too  soon. 

The  activity  of  the  child  is  exceedingly  interesting  in  the  ab- 
stract ;  perhaps  a  little  inconvenient  in  the  concrete.  He  throws 
■oblet  on  the  floor,  and  is  as  much  amazed  that  it  should  break  as 
he  owner  of  the  goblet  is  annoyed.  It  is  a  destructive  age,  and  is 
apt  to  meet  with  but  little  sympathy  from  older  persons  who  for- 
get that  they  have  gained  their  own  store  of  knowledge  from  just 
such  a  series  of  adventures.  Children  willingly  sacrifice  a  toy  to 
learn  what  it  is  made  of.  and  I  am  disposed  to  think  that  the 
knowledge  so  gained  is  worth  more  than  the  plaything.  And  so 
the  first  years  of  life  are  spent  in  becoming  acquainted  with  sur- 
rounding obje(.-t8.  The  days  are  very  full  of  plea-sure  when  one  is 
acquiring  knowledge  in  this  simple  and  natural  ffushion.  All  of 
us  have  gone  through  these  experiences.  By  hundreds  of  tests — 
pleu.sant  and  otherwise — we  have  learned  that  certain  substances 
are  brittle  or  tough ;  are  hard  or  soft ;  are  rigid  or  flexible ;  are 
light  or  heavy.  By  repeated  falls  we  have  gained  some  notion  of 
gravitation — that  bodies  unsupported  will  fall  to  the  ground. 
Burued  fingers  have  taught  us  that  flame  and  tire  are  liot  Torn 
jiU'!k<Ms  have  shown  us  that  there  is  a  f)oint  beyond  which  we  can 
i,,.i  .■•.I  iri.1  ^•cju^^'t  ^■L.fl,  to  resist  strains.  It  i.s  in  this  way  that 
v  .  of  common  knowh»dgo.     Experience  is- 

<T.      When  maturity   is  reached,  all 
irt    i>f  tlii-i   rimidimi    -if.nck»  and  the 


affairs  of  everyday  life  proceed  upon  the  vffvy  reasonable  suppo- 
sitioa  that  such  knowledge  may  be  taken  for  granted.  But  the 
question  arises  as  to  whether  experience  shall  be  permittod  to  oimI 
here,  and  so  superficial  a  knowledge  content  us.  It  has  been  good 
for  man  to  learn  these  more  common  truths.  Would  it  not,  tlien, 
be  well  for  him  to  carry  the  search  somewhat  further,  aud  to 
learn  facts  less  commonly  observed,  as  well  as  to  inveetigato  ok 
far  as  he  is  able  the  cause  and  significance  of  all  phenomwiftf 
There  is  but  one  answer :  it  is  overwhelmingly  affirmative. 

It  is  to  this  problem  that  science  addresses  itself.  The  value 
of  a  study  so  intimately  connected  with  the  condiict  of  life  is 
attracting  an  increasing  number  of  students.  The  old  battle  be- 
tween science  and  the  classics  in  college  curriculum  does  not  need 
to  be  waged  over  again.  Generations  devoted  to  the  pursuit  of 
language  have  at  length  evolved  a  people  in  whom  facility  of  ex- 
pression is  hereditary.  The  lack  of  something  to  say  alone  pre- 
vents universal  authorship.  The  youth  of  the  •  "  '-A 
discipline  more  inspiring  than  that  offered  by  ^  .  \i- 
con.  It  is  found  that  the  mind  can  be  lH>th  instructed  and  trainiid 
without  first  killing  the  natural  curiosity  and  interejgt  of  the 
pupil.  It  is  true  that  there  is  a  college  near  Philadelphia  wbcro  a 
young  woman  is  not  even  permitted  to  take  a  special  course  in 
biology  unless  she  has  an  intimate  knowledge  of  at  least  three 
foreign  tongues,  but  happily  such  absurdities  are  rare.  As  a 
rule,  the  c-olleges  and  universities  of  the  country  have  responded 
generously  to  the  demand  for  broad  scientific  culture.  In  that 
field  the  battle  has  been  won.  But  a  little  leaven  leaveneth  the 
whole.  Beginning  at  the  top  of  our  fidticational  wyst^m,  the  tend- 
ency towar<l  scientific  study  is  gra«luully  making  its  way  down  to 
the  very  Kindergarten.  It  would  be  still  more  general,  and  woojd 
be  a  larger  factor  in  individual  life,  were  that  important  *  '  t-.^ 
alized  which  Mr.  Herbert  Spencer  has  so  often  insistcnl  ,._  ,nt 
scientific  knowledge  is  simply  a  higher  develojimeut  of  commuu 
knowledge,  and  means  only  more  accurate  and  more  cxtAmded 
thinking  about  our  environment.  And  so,  in  scienoo,  wo  aro  to 
become  again  as  little  children,  and  put  more  questions  to  our 
great  mother.  Nature. 

The  results  of  this  renewed  questioning  will  not  bo  triviAL 
They  serve  a  dual  purpose.     They  bring  a  much  v  '  expiv 

rience,  and  discover  to  us  the  relation  between  Wi  Terent 

phenomena.    By  the  one  service,  the  confines  of  oar  api  •<d 

universe  are  expande*!  '  ' 

their  occupancy  the  hi^ 

capable.    Through  the  other,  no  confusion  rot'  i 
mensity.     It  is  a  world  of  bar  v*  - 

himself  not  ojipres-sed,  b>it  iiisi 


Infinity.  He  is  one  both  with  that  star-beam  which  left  its  home 
before  America  was  discovered,  and  with  the  blowing  flower 
which  a  breath  of  summer  has  called  forth.     It  is  no  mean  van- 

Etage- ground,  nor  one  which  the  spectacled  haunter  of  libraries 
can  afford  to  despise,  to  feel  one's  self  a  sharer  in  the  pulsating 
life  of  the  universe,  to  be  a  citizen  of  space,  at  home  everywhere. 
Such  is  the  position  of  the  earnest  scientist.  He  is  the  true  poet 
and  the  true  prophet.  He  lives  in  communion  with  a  God  who 
is  the  same  yesterday,  to-day,  and  forever ;  in  whom  there  is  no 
variableness,  neither  shallow  of  turning.  This  absolute  confidence 
in  the  inexorableness  of  divine  law  begets  a  serenity  of  life  which 
is  with  difficulty  disturbed,  and  a  deep  morality  of  thought  and 
deed  which  is  seldom  the  child  of  more  local  revelation.  The  idea 
of  chance  or  caprice  becomes  impossible. 

"  All's  love,  bat  bII'b  law." 
It  is  with  a  curious  pity  that  the  student  of  Nature  watches  the 
crowd  of  worshipers  at  the  Tower  of  Babel.  He  is  willing  to 
admit,  with  Max  Miiller,  that  there  is  no  thought  without  lan- 
guage, and  no  language  without  thought  ;  but  so  pre-eminent 
lems  the  thought  to  him  that  he  feels  well  assured  that  a  suit- 
iable  vehicle  will  not  be  wanting  for  the  carriage  of  so  royal  a 
guest.  To  such  a  one,  the  conduct  of  life  becomes  the  chief 
end  of  education.  The  crucial  test  which  he  applies  to  each 
ranch  of  study  offeretl  to  either  young  or  old  is  not  whether  it 
is  useful,  but  whether  it  is  the  viost  useful.  He  will  not  be  satis- 
fied witli  any  choice  that  is  merely  second  best,  for  time  mean- 
"While  is  Hying,  and,  if  we  do  this,  we  can  not  do  tJiat.  The  question 
is  not  whether  any  particular  course  will  bring  wealth  of  infor- 
mation, but  rather  whether  it  will  induce  fullness  of  living.  It  is 
surprising  with  what  a  small  stock  of  facts,  if  they  be  of  the  right 
sort,  a  man  can  get  along,  and  still  be  happy  and  progressive.  I 
remember,  as  a  boy,  the  envious  regard  which  I  bestowed  upon  a 
little  friend  of  mine,  whose  dexterity  in  the  difficult  art  of  parsing 
uite  surpassed  my  own  feebler  efftirts.  But  one  day  I  made  the 
discovery  that  not  only  was  he  no  better  for  entertaining  that  sort 
of  knowledge,  but,  what  was  more  surprising,  his  English  was  no 
more  pfjlished  than  my  own.  Since  that  time  I  have  ha<l  frequent 
occa.'iion  to  recall  the  discovery,  and  I  confess  that  it  has  recon- 
ciled me  to  an  ignorance  upon  many  similar  subjects.  The  sub- 
stitution of  this  artificial,  lifeless  knowledge  for  that  which  is 
ntural  and  organic,  must  be  regarde«i  as  scarcely  less  than  crimi- 
nal by  those  who  hold  the  true  aim  of  culture  to  be  the  evolution 

o*"  •••■-"' '  •  <■  'Modnesa.     A  man  can  not  be  expected  to  thinkj 

!d  of  which  he  is  quite  ignorant,  or  to  brin( 
I  universe  whose  confines  are  nearer 
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It  is  true  that  scientific  education  may  fail  quito  aft  dismally 
as  the  classical  has  in  times  past  if  the  grand  gcnoralizatioos  of 
science  are  to  be  obscured  by  its  manifold  detnils,  Emerson  has 
somewhere  said,  "  Men  are  so  prone  to  mistake  the  means  ftir  the 
end  that  even  natural  history  has  its  jiodauts  who  mistako  claan> 
fication  for  science."  As  a  detached  fact,  the  kuowlo<igi«  thnt 
water  is  composed  of  hydrogen  and  oxygen  has  no  value.  It  i« 
only  when  brought  into  relation  with  other  chemic4»l  facts  Uist  it 
becomes  significant.  The  statement  found  in  elementary  physical 
geographies  and  geologies  that  nine  hundred  ami  sevenly-ueveo 
thousandths  of  the  earth's  crust  consist  of  the  nine  elemeni 
oxygen,  silicon,  aluminium,  calcium,  magnesium,  sodium,  pol 
sium,  iron,  and  carbon — carries  very  little  instruction  with  it  iin 
less  the  children  know  the  substances  of  which  these  namee  tat 
the  symbols.  Mere  classification  is  a  weariness  of  the  flesli.  Sci- 
ence has  no  greater  lesson  to  teach  than  roots  and  case  endingH 
have,  unless  it  be  linked  to  human  life.  Nor  mu.st  it  be  pnrsaed 
externally ;  it  must  touch  our  own  experience,  and  its  truths  be- 
come a  part  of  us,  to  be  remembered  b«K-au8e  they  ran  not  bo  for- 
gotten. This  is  knowledge,  and  nothing  less  than  this  desoi 
the  name. 

It  is  not  80  difficult  to  make  even  the  more  profound  sciuntific 
studies  touch  intimately  oxir  daily  life  as  one  would  im^igine  who 
has  been  taught  to  mistake  classification  for  science.  It  is  true 
that  the  multitude  of  objects  which  come  within  the  field  of  swri- 
entific  research  require  for  their  distinction  a  nomenclature  which 
is  not  brief,  but  the  student  needs  only  a  small  part  of  it  in  tin* 
beginning.  His  vocabulary  will  grow  with  the  tising.  In  hi* 
"  American  Addresses "  Prof.  Huxley  says,  "  For  the  purpo««  uf 
getting  a  definite  knowledge  of  what  constitutes  the  leadifig 


modifications  of  animal  and  plant  life,  it  is  not 

amine  more  than  a  comparatively  small  number  \A 

plants."    This,  indeed,  is  the  distinctive  method  of  science. 

student  is  made  to  advance  from  the  particular  to  tVi>-   - 

The  result  justifies  the  method.    By  knowing  n  few  tli 

one  knows  everything,  for  one  can  not  know  even  a  f«w  thuoga 

well  without  having  discovered  by  that  very  study  the  essential 

unity  underlying  all  things.    Our  great  geologists  aro  nnt  tbi^w 

who  have  "  done  "  the  earth,  but  r.ather  tlio-se  who  !■  ly 

and  perpistently  studied  a  very  small  corner  of  it.    T  .   .  •' 

mode  of  study  all  sciences  are  unmistakably  cominR. 

very  nature,  chemistry  has--  " 

It  has  l>oen  held,  aud  in  m< '      . 

ber  of  snbstances  studied  by  tho  chet 

by  the  span  of  lif«\     In 

dent,  instea*!  of  being  ;> 


ud 
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a 


elements  and  really  inquire  into  their  secrets,  has  been  hurriedly 
introduced  to  all  of  those  available,  and  has  been  left  to  struggle 
as  best  he  could  with  their  multitudinous  compounds.  The  result 
haa  been  to  confuse,  and  in  many  cases  finally  to  disgust.  Chem- 
istry— and  I  do  not  wonder  at  it — haa  been  voted  "  dry  "  by  the 
majority  of  college  boys. 

This  result  has  come  about  because  the  science  has  been  unsci- 
entific. The  meaning  of  science  is  to  kiwiv,  but  one  knows  very 
little  from  such  a  gallop  among  the  varied  forms  of  matter.  If 
one  knows  thoroughly  two  or  three  typical  gases,  two  or  three 
typical  liquids,  and  two  or  three  typical  BoUds,  he  knows  chemis- 
try. He  may  not  be  worth  much  as  a  reference-book ;  but  then 
encyclopaedias  are  nearly  always  available,  while  thoughtful  men 
are  rare.  Further,  the  quality  of  such  knowledge  deserves  atten- 
tion. It  has  become  a  part  of  the  man  himself,  for  he  has  learned 
it  the  way  children  learn  things.  It  is  no  longer  pimply  a  fact  of 
chemistry;  it  is  a  fact  of  life,  a  part  of  the  oft-repeated  expe- 
riences which  go  to  make  up  his  intelligence.  Imagine  for  a 
moment  the  amusement  of  a  bright  boy  were  he  asked  whether  he 
remembered  if  stones  are  hard,  or  lead  heavy,  or  glass  brittle. 
His  answer  will  be  that  of  course  he  does  not;  he  knoivs  that  they 
are.  It  is  knowledge  of  a  similar  definiteness  that  the  scientific 
method  strives  to  cultivate.  Studied  in  this  way,  chemistry  ceases 
to  be  a  matter  of  simple  memory,  and  becomes  almost  exclusively 
a  branch  of  pure  reasoning.  It  passes  from  the  objective  to  the 
subjective  world,  and  becomes  a  valuable  means  of  mental  de- 
velopment as  well  as  a  study  now  well  worth  pursuing  for  its 
own  sake. 

One  of  the  first  requisites,  then,  in  the  proper  presentation  of 
chemistry  seems  to  be  the  entire  banishment  of  that  alien  element 
which  makes  it  a  thing  by  itself,  and  the  insistence  upon  its  recog- 
nition as  a  purely  natural  extension  of  common  knowledge.    Any 
experience  in  life  will  form  a  suitable  starting-point.     It  may 
readily  be  analyzed  into  its  components ;  the  chemical  element 
can  not  well  be  missed.     If  the  occurrence  be  such  as  we  com- 
monly call  accidental,  or,  more  strictly  speaking,  if  it  be  devoid  of 
human  agency,  it  will  resolve  itself  into  two  terms,  conveniently 
expressible  by  the  words  matter  and  motion.     If  the  occurrence 
be  voluntarily  producible,  a  third  element  is  involved — that  of 
will.    It  would  be  foreign  to  the  present  purpose  to  enter  the 
vexed  disoupsion  of  whether  this  tliird  element,  this  unknown 
F  makes  the  distinction  between  conscious  and 

uii. . —  ......  ■ ..,,;. .'nee,  is  the  cause  or  the  result  of  those  reactions 

in  matter  and  force  with  which  will,  as  we  know  it,  seems  to  be 
•onnoctcd.  It  will  W  sufh'i  iost  for  the  present  to  call 
„„  iuvtilvlu;.''    !ii.'i(!i>  r    i:--iiHH   ni>r   fomiiromises. 
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Any  common  event,  then,  which  may  be  selected  by  way  of  illus* 
tration^will  furnish  two  elements  open  to  scientific  study — matter 
and  motion.  The  distinction  between  the  two  is  more  convenient 
than  essential,  for  we  are  unacquainted  with  matter  devoid  of 
motion,  and  the  idea  of  motion  divorced  from  matter  is  similarly 
unthinkable.  However,  the  distinction  is  convenient,  bo  thftt  it 
will  be  well  to  follow  it.  The  study  of  the  analysis  and  synthesis 
of  matter  is  the  field  of  chemistry.  The  study  of  those  varied 
motions  which  give  to  matter  its  apparent  properties  belongs  to 
the  domain  of  physics.  The  two  sciences  are  commonly  made  the 
objects  of  separate  study.  It  would  be  more  true  to  nature  to 
consider  chemistry  simply  as  a  branch  or  subdivision  of  physics, 
for  it  is  impossible  to  make  any  change  in  the  constitution  t>f 
matter  without  at  the  same  time  disturbing  the  physical  equilib- 
rium. Heat  is  either  given  out  during  the  reaction  or  it  is  takeD 
in.  If  it  be  chemical  combination,  heat  is  commonly  disengaged ; 
if  a  chemical  disunion,  heat  is  commonly  involved-  So  general  is 
the  truth  of  this  statement  that  we  are  able  to  predict  what  will 
occur  chemically  if  the  physical  conditions  are  known.  If  tliere 
be  two  or  more  reactions  possible,  that  one  will  take  place  which 
will  liberate  the  greatest  amount  of  heat.  It  is,  indeed,  the  dia- 
tinctive  character  of  the  so-called  New  Chemistry  that  it  tokee 
cognizance  of  the  physical  reaction  which  invariably  accompaniM 
the  chemical.  If  the  labors  of  Crookes,  Roscoe,  Hunt,  and  oUttf* 
eminent  contemporary  chemists  count  for  anything,  it  is  from 
such  joint  study  as  this  that  the  best  secrets  of  chemistry  are  to 
be  evolved.  With  the  view  of  lessening  difficulties,  this  necessary 
interdependence  between  the  chemical  and  physical  Lb  frequently 
omitted  in  presenting  the  science  to  young  students;  but  the  prac- 
tice of  teaching  errors  or  half-truths,  in  order  that  the  truth  itself 
may  afterward  be  apprehended,  has  as  little  excuse  in  scieooo  « 
it  has  in  religion,  for  generally  it  is  the  error  which  provoe  obdu- 
rate, and  the  subsequent  truth  has  no  chance  whatever.  It  ruiN 
the  science,  moreover,  of  an  element  of  vitality  which  is  one  of  its 
chief  attractions. 

In  selecting  our  illustrations  of  chemical  fiiCtion,  the  morv 
commonplace  the  event  the  better.  The  affairs  of  every -day  lifo 
present  such  excellent  objects  for  study  that  it  would  be  as  un- 
necessary as  it  would  be  uselessly  distracting  to  go  in  Boarob  of 
the  unusual,  untU  the  fundamental  principles  have  be»»"  ''""•^ad 
from  a  study  of  that  which  is  familiar.     That  coal  -n, 

that  milk  will  sour,  that  iron  will  riLst,  tit  ■ 
vinegar,  and  that  wood  will  decay,  are  al 
every -day  life.    But  they  are  also  facts  of  • 
volvoachangu  in  f '  - 

fo  perceive  that  th  I 
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disappeared  as  such,  and  tliat  new  substances  with  totally  differ- 
ent properties  have  taken  their  place.  Yet  this  is  all  that  a  chemi- 
cal reaction  means.  It  may  be  studied  any  day  in  the  kitchen. 
The  question  of  heat  is  quite  as  obvious.  The  coal  has  beenj 
burned  for  that  very  purpose.  At  first  sight  these  several  facts' 
seem  entirely  unrelated.  They  have  been  selected  quite  at  ran- 
dom. A  moment's  consideration,  however,  will  show  that  these 
reactions,  though  seemingly  dissimilar,  are  essentially  identical. 
Your  cook  may  not  be  able  to  explain  them  to  you,  but  she  c«n 
tell  how  they  may  be  prevented,  and  that  will  serve  the  purpose 
equally  well.  Her  answer  will  be  the  same  for  all :  Keep  the  air 
from  them.  A  fire  with  all  the  draught  closed  off  goes  out.  Her- 
metically sealed  milk  keeps  fresh.  Painted  iron  does  not  rust. 
Bottled  cider  remains  cider.  Wood,  not  exposed  to  the  air,  will 
endure  for  centuries.  So,  after  all,  the  common  element  in  these  > 
reactions  is  not  difficult  to  find.  It  is  manifestly  the  air,  for,  in' 
the  absence  of  that,  they  do  not  occur.  To  the  chemist  they  are 
all  cases  of  oxidation.  If  he  wishes  %o  prevent  them,  he  does  just 
what  the  cook  does — he  keeps  the  oxygen  of  the  air  away  from 
them.  That  is  all  that  Mr.  Edison  does  when  he  pumps  the  air 
cut  of  the  bulb  of  his  incandescent  electric  light,  so  that  the  little 
carbon  horseshoe  shall  not  bum  up. 

Now,  there  is  nothing  occult  about  all  this.  The  examplesJ 
given  are  not  sufihciont  in  number  to  warrant  any  very  broad"^ 
generalization,  but  they  can  readily  be  extended,  and  conclusions 
of  universal  application  reached  without  other  resource  than  that ' 
found  within  one's  self.  Beginning  in  the  home,  one's  conclusions 
will  be  found  to  extend  to  the  town,  to  the  county,  to  the  State,  to 
the  world.  One  may  finally  think  about  the  universe.  The  spirit 
in  which  these  investigations  are  conducted  will  be  that  of  an 
inquiring  child.  It  is  literally  true  in  science  that  "  a  little  child 
shall  lead  them."  The  men  who  have  built  it  up  have  labored 
successfully  in  exact  proportion  as  they  have  put  their  questions 
directly  to  Nature  rather  than  to  books  and  to  the  sages.  The 
most  hopeful  sign  that  the  growing  scientific  mind  can  disclose  to 
its  fellows  is  that  increasing  simplicity  of  heart  and  mind  which 
characterized  all  the  immortals  recognized  by  science.  It  is 
lis  very  faculty  that  has  made  men  of  science  so  notoriously 
incompetent  in  business  matters.  We  have  come  to  expect  little 
lews  from  a  sharp  bargainer. 

Questioning  Nature  in  this  childlike  and  natural  fashion,  life 

comes  again  a  daily  revelation,  and  inspiration  a  contemporary 

rent.    It  is  paradise  regained.    There  are  still  suffering  and  sor- 

)tr,  but  there  are  also  their  antidotes,  hope  and  faith.    There 

iveraal  law,  but  there  is  also  universal  love.    The  severe  hat 

,j  rlio  iii.ivi.rj.,  lutwl  trrandeur  and  dignity  to  the 
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ing  moment.     One  feels  that  the  destiny  of  man  \&  asjMurw 
noble. 

The  student  will  not  go  far  in  his  quest  before  facts  begin  to 
ftcciimulato  which  are  fraught  with  the  deepest  significance.  He 
has  kIlo^vu  perfectly  well  all  along  that  only  a  certain  amount  of 
heat  can  be  obtained  from  burning  a  definite  quantity  of  coal,  and 
that  it  will  be  given  out  in  proportion  to  the  rapidity  with  which 
the  burning  is  accomplished.  If  he  wishes  his  room  to  be  warnier, 
he  opens  the  draught  and  gives  a  more  abundant  supply  of  air  to 
the  fire.  The  operation  has  been  too  often  repeated  to  excite  any 
wonder.  But  it  becomes  significant  when  he  discovers  that  all 
other  chemical  reactions  rest  upon  precisely  the  same  ;  '  '  1e. 
Each  substance  is  found  to  have  a  definite  combining  p>  J 

in  every  reaction,  however  simple  or  complex  it  may  be,  a  detinite 
quantity  of  one  element  unites  with  a  definite  quantity  of  another. 
If  too  much  of  either  element  be  taken,  it  will  be  left  over.  But 
this  is  the  law  of  definite  proportions  discovered  by  Dr.  Dalton  in 
the  early  part  of  the  century  and  now  the  very  comer-stone  of 
chemical  science.  If  the  student  further  inquire  what  has  b{KX)mo 
of  the  coal  and  the  oxygen  whose  union  we  call  combustion,  he 
will  find  that  a  colorless  gas,  carbonic-acid  gas,  has  been  formed 
whose  weight  is  exactly  equal  to  the  sum  of  their  weights.  Other 
illustrations  will  yield  parallel  results,  and  the  far-i       '  "i. 

elusion  will  be  forced  upon  him  that  man  is  neither  ..  .'.« 

matter  nor  to  destroy  it.  This  single  tinith  once  really  appre* 
hended  gives  a  stability  to  thought  which  can  scarcely  come  from 
any  other  single  consideration.  The  universe  is  seen  to  be  in  an 
eternal  ebb  and  flow,  but  its  materials  are  seen  to  be  constaoL 

Once  persuaded  of  the  fact,  and  the  suspicion  arises  that  •' tm 

may  be  the  case  with  heat  and  other  forms  of  motion.     . .  ti 

ho  finds  to  be  the  truth.  He  learns  that  energy  likewise  i«  ueilher 
creatable  nor  destructible,  and  that  all  the  work  going  on  in  the 
universe  is  simply  that  of  transformation.  New  distributions  of 
motion  and  new  combinations  in  matter,  these  make  up  t"  mt 

life,  but  the  sum  total  in  each  case  remains  unaltered,  i  .  ul 
motion  is  seen  to  be  more  than  a  possibility ;  it  is  foxmd  to  b«  » 
necessity.  One  sees  all  of  the  universe  in  a  state  of  ceaseless  flax, 
sees  that  nothing  stands  still,  that  growth  involve*  never^aodiog 
change,  and  becomes  prepared  to  accept  without  f«er  tboee 
changes  of  opinion  which  intellectual  growth  neceswitatf""  ~  ■  ■~'^ll 
as  that  great  change  of  state  which  we  call  death.     I  t^r.  \ 

as  idle  or  of  secondary  import  the  speculations  wJ.- 
sidorations  engender.    It  is  good  for  a  man  ^■'  '^■"■"  ' 
he  may  into  the  established  order  of  the  nn 
his  swret,  its  process  is  hi 
/rom  brooding  over  thes^  .1 
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and  matter.  If  iu  imagination  we  go  back  to  that  early  time 
when  our  little  planet  was  thrown  off  from  its  parent  sun,  we  see, 
in  the  nebulous  stuff  from  which  it  has  precipitated,  the  materials 
of  our  own  bodies.  We  are  conscious  of  having  had  part  in  that 
wonderful  birth,  of  having  been  present  at  the  creation  of  the 
earth.  It  is  true  that  we  were  very  absent-minded  at  the  time, 
but  nevertheless  our  interest  in  that  little  ball  of  glowing  vapor 
sent  whirling  off  into  space  was  even  then  a  very  personal  one, 
for  it  was  the  aerial  ship  that  carried  our  own  destinies.  If,  then, 
the  smallest  atom  that  to-day  forms  a  part  of  the  delicate  organ- 
ism wliii"h  we  hold  to  be  the  tool  of  an  indwelling  spirit,  has  ex- 
isted from  all  time,  and  is  pledged  to  all  eternity,  it  is  difficult  for 
the  student  of  nature  to  conceive  that  the  intellect  which  has 
given  worth  and  dignity  to  this  otherwise  inanimate  mass  of 
matter  should  not  be  equally  enduring.  He  is  led  to  believe  in 
an  immortality  of  spirit  which  has  known  no  beginning  and  will 
know  no  end.  He  is  brought  to  what  may  be  called  the  doctrine 
of  the  conservation  of  soul. 

It  has  been  a  dream  of  poets  and  philosophers  that  there  is  in 
all  the  universe  but  one  true  element,  and  that  the  so-called  ele- 
ments— what  we  know  as  gold  and  silver,  copper  and  iron,  hydro- 
gen and  oxygen — are  but  modifications  of  this  one  primordial  unit. 
The  chemists  of  the  nineteenth  century  are  turning  poets  and 
dreaming  this  dream  over  again.  What  would  have  been  scorned 
but  a  few  years  ago  as  alchemists'  madness  ia  now  orthodox 
^KScience.  It  is  hard  to  believe  that  such  a  heavy,  infusible  metal 
^^8  platinum  has  anything  iu  common  with  a  light,  combustible 
I  gas  like  hydrogen ;  but,  when  we  come  to  think  about  it,  it  is  still 
I  harder  to  believe  that  the  two  are  unrelated.  When  it  is  found 
I  that  such  dissimilar  substances  as  charcoal,  graphite,  and  diamond 
I  are  chemically  identical,  it  is  quite  possible  to  believe  that  all  the 
elements  are  the  products  of  a  chemical  evolution  that  has  per- 
haps started  with  the  element  "  helium,"  which  the  spectroscope 
discloses  in  the  atmosphere  of  the  sun.  Thus  the  belief  iu  the 
essential  unity  of  the  universe  grows  apace,  and  the  cosmic 
drama  gains  in  wonder  as  it  gains  in  simplicity.  What  Goethe 
has  called  "  the  open  secret  of  the  universe  "  stares  every  man  in 
the  face.  As  one  follows  the  wonderful  story  of  its  mode  of  be- 
coming, and  traces  the  far-reaching  harmonies  and  relations,  he 
is  moveti  to  exclaim  with  the  devout  Kepler,  "O  God,  I  think 
over  again  thy  thoughts  after  thee!" 

Th«eo  considerations  by  the  way,  have  for  their  sole  purpose 

'*■     '    ''     *'         "     '   if  I  feel  to  be  the  rational  mode  of  approach 

trv.    It  i"  a  science  so  compet<?nt  to  become 

ii  ,sure  and  a  stimulus  to  the  most 

t^ioct  by  all  but  special  students 
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seems  to  me  the  neglect  of  a  source  of  inspiration  that  one  CJia 
afford  to  slight.  Pursued  in  the  spirit  that  I  have  tried  to  in- 
dicate, as  a  natural  extension  of  the  experimental  knowledge 
of  childhood,  and  through  the  medium  of  a  few  substanoeB 
thoroughly  studied,  I  venture  to  recommend  it  quite  as  highly  aa 
a  means  of  culture,  as  an  end  valuable  in  itself.  It  would  be  aa 
easy  task  to  extend  such  considerations  indefinitely ;  but  I  want 
rather  to  open  the  right  door  into  chemistry,  than  to  decorate  its 
vestibule.  "  It  is  a  foolish  thing,"  saya  the  author  of  the  Book 
of  Maccabees,  "  to  make  a  long  prologue  £md  to  be  short  in  the 
story  itself." 


THE  PHYSIOGNOMY  OF  THE  MOUTH. 

Br  TH.  PIDEBIT. 

THE  muscles  of  the  mouth  have  a  triple  function.  They  eie>TV9 
in  the  articulsction  of  sounds,  and  assist  the  activity  of  the 
taste  and  the  hearing.  Our  present  study  is  limited  to  the  move* 
ments  of  the  buccal  muscles,  which  have  to  do  with  the  taste. 
Taste  is  the  earliest  developed  of  all  our  senses,  and  abides  with 
us  from  the  first  to  the  last  hour  of  life.  No  other  sense  controls 
man  so  early  or  with  so  much  power ;  none  remains  so  long  f&it 
ful  to  him. 

The  lips  may  be  regarded  as  a  flat,  circular  muscle  placed  in 
front  of  the  buccal  cavity,  cleft  horizontally  in  the  middle,  with 
a  moist,  ruddy  mucous  membrane  covering  the  edges  of  the  open- 
ing thus  formed.  Not  regarding  now  the  muscles  of  the  lower 
jaw,  the  mouth  is  closed  by  the  contraction  of  the  orbicular  vox 
cle  of  the  lips,  and  opened  by  antagonistic  muscles  which  are  : 
on  its  outer  edge.  The  mouth  is,  then,  destined  to  undergpo  very 
great  variations  of  form;  and,  by  virtue  of  this  variety  of  ita 
movements,  it  enjoys  at  least  as  miich  importance  as  tbe  eyes  in 
whatever  concerns  the  mimetic  expression  of  the  countenance. 

When  any  object  perceptible  to  the  taste  is  placed  upon  tb* 
tongue  at  rest,  the  sensation  of  the  contact  is  vague  and  iia> 
perfect.     It  is  only  when  the  upper  face  of  the  1  i.<)  proaMd 

against  the  osseous  vault  of  the  palate  that  a  con  ^  tnprescKion 

of  the  object  can  be  made  upon  the  nerves  of  taste,  the  oxt : 
ties  of  which  abut  upon  the  calicif  '"        '  ''  " 

Hence,  when  in  mastication  we  inopi 
of  disagreeable  taste,  we  at  once  sep>arate  our  jaws  to  -,. 
as  far  as  possible  from  the  palate  or  to  prev  •■•  -- • 
bing  of  the  upper  face  of  the  tongue  and 
taste.    The  movement  of  the  jaws  is 
tfpouding  movement  of  th»'  nK.nt^i     't ' 
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from  the  lower  lip  as  the  palate  is  removed  from  the  tongue  by 
the  levator  muscles  of  the  lip  and  of  the  wings  of  the  nose  draw- 
ing it  up.  £ach  of  these  two  muscles  rises  near  the  inner  corner 
of  the  eye,  and  ends  in  two  points — one  of  which  is  attached  to 
the  wing  of  the  nose,  and  the  other  to  the  middle  lateral  half  of 
the  upper  lip.  When  these  muscles  come  into  play,  the  expressioa  ] 
of  the  face  is  modified  in  a  striking  manner.  The  red  edge  of  the 
upper  lip  is  drawn  up  in  the  middle  of  its  upper  half,  and  this 
part  of  the  lip  is  turned  over,  so  as  to  give  the  line  of  its  profile 
a  broken  appearance.  The  wings  of  the  nose  are  raised,  and  the 
naso-lateral  grooves,  which,  beginning  at  these  wings,  cbntinue 
in  an  oblique  direction  to  the  commissure  of  the  lips,  appear  near , 
their  beginning  strongly  pronounced  and  unusually  straight.  A 
still  further  effect  of  the  movement  is  an  even  folding  of  the  skin 
of  the  back  of  the  nose  (Fig.  1).  The  expression  thus  depicted, 
apfiearing  primarily  with  bitter  tastes,  is  also  associated  with 
other  disagreeable  feelings,  which  have  become  characterized  by 
the  term  bitter. 

While  in  ordinary  disagreeable  representations  and  disposi- 
tions the  skin  of  the  forehead  alone  is  wrinkled  vertically,  the 
bitter  trait  of  the  mouth  also  appears  in  such  as  are  very  disagree- 
[      able  (Fig.  2).    The  significance  and  importance  of  this  expression 

L 
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vary  essentially  according  to  the  nature  of  the  look.  If  it  is  dull, 
the  face  bears  the  impress  of  bitter  suffering,  and  it  is  a  sign  that 
the  person  is  suffering  from  bitter  feelings  and  trials;  but  if  it  is 
firm  and  energetic,  the  face  then  wears  the  marks  of  lively  reac» 
tion  and  violent  irritation.  When  the  eyes  are  directed  upward ! 
ir>  -  -  ^Fj,  the  vertical  wrinkles  are  of  course  absent,  and  then^i 
v.  o  n^-pfv  lip  i"*  contracting  bitterly,  the  face  expresses  ai 

painful  h  \h  the   expression  which  painters j 

aoaght  to  represent  in  the  penitent 
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Magdalen.     If,  instead  of  vertical  wrLnklt!?-^  jiini^uiiuii 

appear  ou  the  forehead  while  the  mouth  is  wearing  the  bitter  trait, 

we  recognize  that  the  man  is  occupied  with  painful  recoUe<^tJon«i 

The  physiognomy  is  most  violently  changed  when  the  (<xpr«B> 
sion  of  fear  is  manifested  simultaueonsly  with  the  bitter  truit,  or 
when  the  vertical  and  horizontal  wrinkles  botli  appear  ou  the 
forehead  at  once.  In  this  way  the  countenance  receives}  tho  ex- 
pression of  violent  terror.  Leonardo  da  Vinci  describes  this  ex- 
pression in  very  striking  terms  when  he  says :  "  Paint  wounded 
and  bruised  persons  with  pale  faces  and  elevated  eyebrows;  tho 
whole,  including  the  flesh  above,  covered  with  wrinkles,  the  ott4> 
side  of  the  nostrils  with  a  few  wrinkles  ending  near  tlie  ere. 
The  wrinkled  nostrils  should  raise  themselves  and  the  up[X)r  lip 
with  them,  so  as  to  expose  the  upper  teeth,  and  these,  parting 
from  the  lower  jaw,  will  indicate  the  cries  of  the  wounded."  Dar- 
win describes  other  symptoms  of  terror  and  fear  as  follows:  "  The 
heart  beats  quickly  and  violently,  so  that  it  palpitates  or  knocks 
against  the  ribs.  .  .  .  The  skin  becomes  instantly  pale,  as  duruig 
incipient  faintness.  This  paleness  of  the  surface,  hoy»ev©r,  is 
probably  in  large  part  or  exclusively  due  to  the  vaso-motor  ccut«r 
being  affected  in  such  a  manner  as  to  cause  the  contraction  of  the 
small  arteries  of  the  skin.  That  the  skin  is  much  affected  tmder 
the  sense  of  great  fear  we  see  in  the  marvelous  and  inerplic«ble 
manner  in  which  perspiration  immediately  exudes  from  it.  This 
exudation  is  all  the  more  remarkable  as  the  surface  is  then  cold, 
and  hence  the  term  a  cold  sweat,  whereas  the  sudorific  glands 
are  properly  excited  into  action  when  the  surface  is  heated.  Th<» 
hairs  also  on  the  skin  stand  erect,  and  the  superficial  muaclw 
shiver.  In  connection  with  the  disturbed  action  of  the  heart,  Ihr 
breathing  is  hurried.  .  .  .  One  of  the  best-marked  Bymptoras  \a 
tlie  trembling  of  all  the  muscles  of  the  body.  .  .  .  From  this  cati^v 
and  from  the  dryness  of  the  mouth,  the  voice  becomes  hujiky  or 
indistinct,  or  may  altogether  fail.  '  Obstupui  steteruntqu©  comm, 
et  vox  faucibus  haesit ' "  (I  was  amazed,  my  1  '  .  id  my 

voice  stuck  in  my  throat).    This  form  of  im  .-sioc- 

nomically  among  persons  of  a  soured  nature. 

The  sweet  trait  is  opposed  to  the  expression  r 

while  that  seeks  to  avoid  as  much  as  possible  u  !:• 

sation  of  taste,  in  it  the  muscles  are  set  to  play  in  such  am. 
as  to  gather  up  the  gustatory  impr- 
siblo.    The  mouth  is  closed  and  tl 
against  the  teeth,  so  as  to  concentrate  and  r. 
all  tho  parts  of  the  sapid  object,  which  dn 
degnstatiou  glide  between  the  checks  and  ti 
th.' 
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uscles  as  arc  exercised  in  laughing,  and  for  this  reason  the 
>Bweet  trait  bears  a  degree  of  resemblance  >vith  the  trait  of  the 
smile  ;  but  the  simultaneous  contraction  of  the  orbicular  muscle 
of  the  lips  suppresses  to  a  considerable  extent  the  lateral  eflFect  of 
the  laughing  muscles.    The  most  es- 

ntial  characteristic,  however,  of  the 
Bweet  trait  is  the  peculiar  form  as- 
sumed by  the  lips ;  their  orbicular 
muscle  being  drawn  closely  against 
the  teeth,  the  red  lips  lose  their  nor- 
mal swell,  so  as  to  appear  flattened 
and  straight  when  viewed  in  profile 
(Fig.  3).  The  mouth  is  drawn  up  in 
this  way  under  the  influence  of  un- 
usually agreeable,  sweet  tastes,  and 
also  as  a  mimic  expression  of  ex- 
tremely pleasant  feelings  in  the  repre- 
sentations and  recollections  to  which 
the  usages  of  langfuage  have  given  the  epithet  of  sweet. 

The  sweet  mouth,  combined  with  an  enraptured  look,  gives  tht 
mimic  expression  of  a  pleasant  reverie;  joined  with  a  sly  look,' 
the  expression  of  amorous  coquetry ;  with  horizontal  wrinkles  it 

ggests  occupation  with  pleasant  thoughts  or  recollections.     It 

equently  appears  when  the  lips  are  prepared  to  give  a  real  or 
feigned  kiss.  Inasmuch  as  the  very  agreeable  feelings  to  which 
the  term  sweet  is  applied  are  of  only  exceptional  occurrence,  this 
trait  is  rarely  developed  physiognomically.  It  hardly  ever  exists 
among  men,  but  is  occasionally  found  among  extremely  affection- 
ate women.  When  it  becomes  constant  upon  the  face,  it  pro-, 
duces  an  impression  akin  to  that  of  a  too  constant  sweet  taste,  ag\ 
if  there  were  too  much  of  it.  If  we  observe  the  trait  plainly 
impressed  upon  a  person,  we  shall  be  likely  to  find  him  in  con- 
versation making  much  use  of  the  word  sweet,  and  speaking  of 
"  sweet  women,"  "  sweet  music,"  "  sweet  love,"  and  even  of  "  sweet 
grief." 

The  central  fibers  of  the  orbicular  muscle  are  capvable  of  con- 
traction independently  of  the  lateral  fibers,  and  this  movement, 
gives  the  scrutinizing  trait.  When  we  are  on  the  point  of  tasting' 
a  sapid  substance,  such  as  wine,  we  introduce  it  between  the  lips 
projected  into  the  form  of  a  muzzle ;  we  then  carefully  let  the 
liquid  flow  slowly  upon  the  upper  surface  of  the  tongue,  in  order 
' '  impression  of  the  taste  may  be  prolonged  as  much  asj 

^.--■. ,  and  we  may  gain  more  time  to  appreciate  it.    The  same 
sion  may  be  observed  on  the  fac^s  of  men  who  are  exam- 
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looking  at  a  picture,  the  doctor  feeling  the  pulse  of  his  patient, 
the  judge  weighing  the  testimony  of  a  witness,  the  merchant 
deliberating  concerning  the  acceptability  of  a  commercial  propo« 
sition — all  are  tempted  involuntarily  to  project  their  lips,  as  if 
about  to  taste  something  sweet,  and  that  the  more  readily  as  they^ 
fancy  themselves  better  qualified  to  form  a  judgment.  This  trait 
furthermore  betrays  a  kind  of  feeling  of  one's  own  value,  a  feel« 
ing  of  superiority ;  for  whoever  considers  himself  authorized  and 
fit  to  pass  a  definite  judgment  on  men,  things,  or  events  at  onoe 
feels  that  by  virtue  of  hia  quality  of  judge  he  rises  superior  to 


Fw.  4,— SoBUTnazmo 
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the  object  on  which  he  js  called  to  pronounce.  For  this  n 
the  scrutinizing  trait  is  also  often  the  expression  of  arrogani 
and  presumption  (Fig.  4).  If  the  scrutinizing  trait  is  associated 
with  vertical  wrinkles,  it  Indicates  that,  while  the  man  is  weigh- 
ing and  studying  the  reasons  for  and  against  the  judgment  he  is 
to  pronounce,  whatever  may  be  his  final  decision,  he  is  already 
in  a  bad  humor  (Fig.  5).  With  horizontal  wrinkles,  the  scmti' 
nizing  trait  indicates  that  attention  is  fixed  in  the  highest  degree 
upon  the  matters  that  are  under  examination,  and  that  they  ars 
considered  very  important  or  very  delicate.  A  fine  represen 
tion  of  this  expression  is  given  in  Hasenklever's  picture,  ** 
D^gustation  du  Vin  "  ("  The  Wine-tasting,"  Fig.  7).  This  ©xji; 
fiion  is  frequently  found  among  men  who  think  much  ■•'  •^" 
pleasures  of  the  table.    Their  imagination  indulifing  in  :  f 

pleasures  obtained  or  anticipated,  t' 
were  really  tasting  what  tlioy  are  itu..., 
tinizing  trait  becomes  physiognomic.    It 
.who  hav-  ■  alue,  aii 
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Fro.  7— Bias  fsom  TUMnaoMmCm  "Wma* 
TAiTiMo,"  SouTiHisins  BxrajtMioH. 


When  we  make  any  very  violent  bodily  effort,  as  to  put  on  a 
tight  boot,  or  to  open  a  tightly  closed  door,  besides  contracting 
the  muscles  of  the  arm,  we  stiffen  the  neck,  clinch  the  teeth,  and 
press  the  lips  close  upon  one  another.  It  is  very  evident  that 
these  muscles  do  not  in  any  way  contribute  to  the  attainment  of 
the  end  projwsed ;  but  at  the  moment  when  the  man  is  calling 
upon  all  his  strength  and  energy  to  overcome  a  diflficulty  by 
means  of  a  bodily  effort,  the 
intensity  of  his  will  is  mani- 
fested not  only  in  the  muscles 
that  serve  to  produce  the  de- 
sired  effect,  but  also  in  all 
the  muscular  apparatus  of 
the  body.  Every  muscle  con- 
tracts; and,  of  course,  the  con- 
traction of  the  weaker  muscles 
is  neutralized  by  that  of  the 
smaller  ones.  These  simulta- 
neoiis  movements,  without  in- 
tention or  object,  appear  more 
evidently  in  the  facial  mus- 
cles, and  notably  in  the  vig- 
orous muscles  of  mastication. 
In  all  violent  or  difficult  move- 
ments we  are  accustomed,  by  the  contraction  of  the  muscles,  to 
press  the  lower  jaw  against  the  upper,  as  if  we  were  tearing  or 
breaking  some  hard  object. 

The  fact  that  we  have  noticed  in  connection  with  the  bitter 
trait — that  the  movement  of  the  lower  jaw  is  accompanied  with  a 
similar  movement  of  the  mouth — is  likewise  observed  in  the 
pinched  trait.  As  in  the  former  case  we  remove,  as  far  as  pos- 
sible, not  only  the  upper  maxillary  from  the  lower  maxillary,  but 
also  the  upper  lip  from  the  lower ;  so,  in  the  latter,  we  press  the 
lower  maxillary  against  the  upper,  and  the  lower  lip  against  the 
upper.  In  consequence  of  the  contraction  of  the  orbicular  labial 
muscle  and  of  the  incisor  muscles,  the  lips  are  closely  shut  and 
their  red  edges  are  turned  within  ;  but  at  the  same  time  the  lower 
lip  is  energetically  pressed  against  the  upper,  by  the  action  of  the 
two  levators  of  the  chin.  These  muscles  start  from  the  upper 
edge  of  the  lower  jaw,  near  the  median  incisives,  directing  their 
fibers  downward  and  outward,  and  lose  themselves  in  the  skin  of 
the  chin.  They  lift  the  middle  of  the  lower  half  of  the  orbicular 
labial  muscle,  and  press  the  skin  of  the  chin  closely  against  the 
bone.  In  consequence  of  this  movement,  the  middle  of  the  lower 
_    lip  sooms  to  t  -  ,  and  simultaneously  two  wrinkles  or  indon- 

^^  •;.  T'fginning  at  the  middle  of  the  lower  lip. 
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directed  thence  toward  the  sides,  like  the  siuce  \n  uu  uuiu**- 
angled  triangle,  in  a  straight  line  downward  and  outward.  These 
two  indentations  are  very  characteristic  of  the  pinched  trait,  and 
correspond  with  the  lower  border  of  the  tense  labial  orbicular, 

drawn  up  in  its  naiddle  (Fig.  8).  Thil 
expression  is,  however,  provoked  not 
only  by  very  intense  corporeal  but 
also  by  very  intense  intellect  tud  ef- 
forts. The  efforts,  however,  which  we 
make  in  mental  works — in  scientific 
researches,  for  example— are  rarely 
passionate  enough  in  their  iiatnrd  to 
bring  on  a  spasmodic  pressure  of  the  lips  and  te<»th ;  but  thii 
takes  place  when  we  dispose  ourselves  for  an  intellectual  com- 
bat,  when  one  appeals  to  all  the  force  of  his  will  to  defend 
himself  against  strange  influences  and  guard  his  own  convic- 
tions. The  mouth  closed  firmly,  with  the  lower  lip  raised,  gives 
the  expression  of  tenacity,  stubbornness,  obstinacy,  and  perse- 
verance. 

A  person  having  his  teeth  and  lips  closely  shut  and  the  skin 
his  forehead  contracted  at  the  same  time  into  vertical  wrinkli 
shows  that  he  is  angry,  and  firmly  disposed  to  contend  about  tbo 
matter  that  is  on  his  mind  (Fig.  9).    If  his  lips  are  pinched  and 
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his  eyebrows  lifted  up,  he  is  trying  t.o  maintain  th«  in; 
that  have  determined  him  to  an  obstinate?  persistence  iu 
ions  and  intentions  (Fig.  10).     In  J.  Sclinulfr's  picture,  • 
VII  in  E.vilo  at  Salerno  "  (Fig.  11),  the  tenacity 
anger  expnjssed  in  the  vertical  wrinkle"    ""^  ' ' 
In  the  horizontal  ones,  joined  with  a  s 
face  of  tlui  chnractor  the  expreeeion  of  a  -. 
I  Con  f  am  pi  ntini;  tM'ifi<lv  and  vencreanrt*.    Ai, 
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that  of  the  pinched  trait  and  vertical  wrinkles  with  the  bitter  ex- 
pression of  the  mouth  (Fig.  Vi). 

It  remains  to  describe  the  complicated  muscular  movements 
that  accompany  a  violent  rage.    The  jaws  are  strongly  pressed 
1      upon  one  another,  in  expression  of  an  energy  ready  for  the  com- 
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bat,  of  a  provoking  resolution;  the  upper  lip  is  elevated  and' 
also  the  wings  of  the  nose  (bitter  trait)  so  high  that  it  is  impos- 
sible to  pinch  the  lips ;  and  the  teeth  of  the  upper  jaw  are  seen 
above  the  upward-drawn  lower  lip.  The  nostrils  are  swelled  out' 
wide,  for  the  movements  of  respiration  and  the  heart  are  precipi- 
t^tto  in  rage,  and  the  air  is  inhaled  and  expired  violently  to  meet 
an  obstacle  in  the  tightly  closed  teeth,  so  that  the  breathing,  pref- 
erably done  through  the  noso,  is  facili- 
tated by  the  inflation  of  the  nostrils. 
The  forehead  presents  horizontal  wrin- 
kles as  a  sign  of  close  attention,  and 
vertical  wrinkles  in  expression  of  ^  ^  . 
anger.  The  eyes  look  brilliant  and  /\^  Vm  .^y^  ^}\ 
"flash  with  fire"  under  the  effect  of 

the  mental  excitement,  roll  wiliily  in  '^^f*^  ^^ .'  •'/■^ 

their  orbits,  or  cast  a  fixed  and  pierc- 
ing look  (Fig.  13). 

The  pinched  trait  becomes  physi- 
oj^ruomical  most  easily  and  frequently 
with  persons  whose  daily  occupations  f^o-  is-Pn«cn«n  kxpbbbhon.  utts 
involve  often  or  for  long  periods  pain-  f7„"So^L"r:rw;".:.r':;i 
ful  or  intense  bodily  efforts,  whether     ^""'»  "'  *"■  no»»  rvsuidoct 

...  c  11-1  e       (BinutM'O*  OF  FOKT). 

in  the  shape  of  a   great  display   of 

force,  or  of  special  care  and  prudence.   It  may  be  developed  among 
blacksmiths  "  "  '  >       .  r^mong  butchers  or 

■  ith  whom  we  find  it 
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are  accustomed  to  do  work  with  zeal  and  coasanniioiidy.  Tldi 
trait  can  not,  however,  be  developed  phjaognonucsnT  as  tlia  i«- 
sxilt  of  intellectual  efPoils  and  the  exproomoa  of  tanaeikj,  excqil 
the  oorresprmding  states  of  the  mind  are  repeated  not  00)7  «iflBB 
but  with  daratioo.  We  recognize  in  them  the  ienaoewi  pnrpotM 
viru/m  (man  tenacious  of  his  purpose)  of  Horace,  tlie  peraevErinf 
man ;  and  also,  when  the  expression  of  the  pinched  air  is  eogTmTvd 
with  a  particular  force,  the  opinionated,  obstinate,  beadstroog. 
hardened  man. 

The  expression  of  contempt,  or  disdain,  is  manifested  partly  in 
the  eyes  and  partly  in  the  mouth.  A  person  who  wishes  to  ohov 
his  contempt  raises  his  head  in  order  to  cast  his  look  downward 
upon  the  object  of  his  scorn ;  he  thus  expresses  that  he  feds 
superior  to  the  one  who  appears  low  to  him— only  he  do«s 
look  straightforwardly  at  the  object,  but  sidewiae,  as  if  be  did 
judge  it  necessary  to  turn  his  head  in  order  to  fix  his  eyes  upon 
him  ;  at  the  same  time  the  eyelids  droop  as  in  sleepiness  and  as  a 
sign  of  extreme  indifference  toward  the  real  or  imaginary  canaa. 

Still,  a  certain  degree  of  idle  and  coo- 
strained  attention  is  reoognizabla  is 
the  stretched  appearance  of  the  frontal 
muscles ;  the  eyebrows  are  drawn  up 
and  horizontal  wrinkles  are  formed  on 
the  skin  of  the  forehead  (Fig.  14),  Thu«, 
a  feeble  degree  of  contempt  is  expramtd 
only  in  the  eyes,  but  in  the  riidng  d|^ 
grees  of  a  haughty  disdain  the  expr^^f 
sion  of  the  mouth  becomes  modified  xn 
a  peculiar  way.  The  bitter  trait  appears 
in  the  upper  lip,  as  if  the  person  were 
feeling  a  disagreeable,  nauseating  taste, 
and  simultaneously  the  lower  lip  is  pushed  forward  and  upward, 
as  if  in  the  desire  to  remove  an  insignificant  object  from  tlio  noigb* 
borhood  of  the  lips.  The  sign  that  the  object  is  regarded  as  very 
insignificant  is  derived  from  the  fact  that  in  elongating  the  lower 
lip  we  are  accustomed  to  blow  a  little  puff  of  air,  a*  if  tliat  were 
enough  to  blow  away  so  light  an  object.  Hence  the  mimic  ex- 
pression of  contempt  is  a  complicated  one,  and  is  related  partly  to 
imaginary  objects  and  partly  to  imaginary  sens. 

As  in  the  pinched  trait,  the  lower  lip  is  like ,  .  ..  « 

the  trait  of  contempt,  and  in  both  cases  by  means  of  the  tw< 
tor  muscles  of  the  chin.    The  ex|" 

ever,  is  essentially  distinguished  ir  in 

lips  being  drawn   inwani,  while  in  conti 
pushe<l  forward.    This  is  due  to  a  <       ' "   . 
inuiicloa  and  of  the  triangular  m  ■ 


Vw.  14.— BxrmaiMOR  or  CoirmcrT. 


THE  PHYSIOGNOMY   OF  THE  MOUTH. 


FM.  IB.— CoKmOTtrOC*  E2PBSS> 


687 


former  push  the  lower  lip  upward  and  the  corners  of  the  mouth 
are  depressed,  the  red  edge  of  the  lower  lip  is  turned  outward. 
Under  the  influeuce  of  the  levator  muscles  of  the  chin,  wrinkles 
characteriatic  of  the  lower  lip  are  formed  in  the  expression  of 
contempt  as  well  as  in  that  of  stubborn- 
ness ;  but  in  the  latter  the  wrinkles  start 
from  the  middle  of  the  lower  lip  and  are 
directed  in  a  straight  line  toward  the 
base  and  outward,  like  the  sides  of  an 
obtuse  -  angled  triangle,  while  in  the 
former  they  form,  by  tension  toward  the 
base  of  the  triangulars  of  the  chin,  a 

curved  line,  the  convexity  of  which  is  upward  (Fig.  15).  In  both 
expressions  the  chin  is  flat,  becaxise  -its  skin,  under  the  influence 
of  the  levator  muscles,  is  drawn  upward  and  tightly  stretched. 

If  vertical  wrinkles  appear  along  with  the  expression  of  con- 
tempt, and  the  arched  eyebrows  and   horizontal  wrinkles  are 

^  wanting,  we  judge  that  the  person 

/^""^^J^^^^vN.  is  under  the  influence  of  both  anger 

^>^s^s^y?  V.  and  contempt  (Fig.  16).     The  ex- 

y^       /^^\^^^^^y\      pressions  of  contempt  and  bitter- 
^T  (,  \y        ~,     "\    ness  may  be  combined,  as  signs  ol 

/^W         \:'/_^         y  ^   a  corresponding  complexity  of  feel 

ings.    The  expression  of  contempt 
occurs  physiognomically  with  p: 
tentious,  arrogant  men,  who  are  ac- 
customed to  measure  the  conditions 
and  opinions  of  others  by  the  scale 
of  their  own  imagined  excellence, 
and  who  are  hard  to  satisfy.    This 
trait  is  manifested  in  the  eye  by 
highly  arched    brows,    horizontal 
In  the  mouth,  we  perceive  that  t! 
middle  of  the  lower  lip  seems  pressed  up,  and  that  under  its  red 
border,  which  is  slightly  thrown  out,  an  arched  wrinkle  is  devel- 
oped, the  convexity  of  which  is  turned  upward. — Translaled  for 
the  Popular  Science  Monthly  from  the  Revue  Sdentifiqtie. 


Wta.  16  — OoNTBiirTcouB  Exprihiosi,  with 
VivricAi.  WuMKiJf  ON  Tna  Foiubjud. 

wrinkles,  and  depressed  lids. 


Ix  ft  work  on  the  "  Oonstitntion  of  0«le«tial  Space,"  M.  Bim  deals  with  the 
question  of  Uie  exietcnce  of  an  ether  and  its  possible  tenaity.    Among  the  ctiriona 
oonclosions  that  he  reaches  is  one  that  the  density  of  a  medinm  capable  bj  its  re- 
sistance of  oausins  a  secular  acceleration  of  half  a  second  in  the  mean  velocity  of 
Llbe  ISOOtl,  would  correspond   with  n  kilogrsmroe  of  matter  nniformly  distribotedJ 
jfboflt  a  «]>aco  of  nViotit  three  hiinJrcd  and  ninety  thousand  square  miloaLf 
times  rarer  than  that  of  the  air  reduced  to  ona 
in  Mr.  Crooles's  apparatot. 


» 


WHEN  we  take  up  a  treatise  on  a^jtronomj  and  ootno  lo  tbi 
description  of  the  constellations,  we  meet  an  amazing  eya- 
tem  of  nomenclature.  The  celestial  sphere  is  represented  as  cov- 
ered with  fictitious  figures  of  all  sorts  of  personages  and  objects^ 
to  which  the  stare  are  referred.  There  are  heroes,  like  HerculoB 
and  Perseus ;  women,  like  Andromeda,  Cassiopeia,  and  the  Virgin ; 
a  giant,  Orion ;  simple  workingmen,  such  as  a  chariot€>er  and  a 
herdsman ;  a  considerable  number  of  animals,  including  two 
bears,  a  lion,  a  bull,  a  serpent,  a  crab,  and  a  scorpion ;  monaters, 
like  the  dragon  and  the  capricom ;  and  various  inanimate  objects, 
from  a  crown  and  a  harp  to  a  river.  No  other  science  offers  sto 
singular  a  system  of  nomenclature,  so  far  outside  of  '  Ho 
conceptions.    In  botany,  zoology,  and  topography,  objv  .  o 

distinctive  names.  We  are  universally  accustomed  to  apply  1«# 
the  things  we  speak  of  designations  that  belong  to  them ;  but  h 
system  by  itself,  a  figurative  nomenclature,  is  applied  to  the 
groups  of  stars.  This  is  a  unique  exception  in  the  sciences.  It  is 
furthermore  remarkable  in  this  exception  that  it  has  held  with 
all  peoples  who  have  made  or  begun  a  description  of  the  «ky. 
"While  the  work  may  have  been  executed  in  isolation  and  in 
ignorance  of  the  way  followed  by  other  nations,  and  the  figui 
employed  may  be  distinct,  original,  and  inspired  by  thu  cha 
ter  of  the  people,  the  system  of  figuration  has  been  the  same. 

There  must  evidently  exist  a  cause  of  a  general  nature  which 
has  directed  the  thought  of  man  in  this  always  identical  direc- 
tion. There  must  be  some  feature  in  the  aspect  of  the  c  *  "  i- 
tions  different  from  those  of  other  collections  of  Ttutur;i 
and  conditions  which  provoke  a  distinct  work  of  the  inl  • 
This  feature  and  these  conditions  we  are  concerned  ti)  in 
would  have  been  no  more  strange  to  apply  a  figurative  aoin« 
clature  to  topographical  groups  than  to  the  stars.  Persona  wl 
first  arrive  in  pre-snously  uninhabited  countries  are  obligod 
give  names  to  the  landmarks  of  the  region  which  tliey  will  occupy ; 
they  have  to  distinguish  the  rivers  and  their  affl"  f-! 

ains  and  rock.s.     A  chain  of  mountains  might,  i  .    . 

justly  compared  to  a  dragon  than  the  file  of  stars  that  bears  that 
same.     The  first  mountain  of  the  ran  '   '"   '       '      ' 

onster,  the  second  the  neck,  and  th> 
chains  might  be  called  the  flippers  or  feet.    T 
not  tn  he  rC'jiwted,  for  t:  ''  -     --  V  -  — ' 

and  iu  Formosa.    Tii> 
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upon  some  of  the  Ta-Shan  Mountains,  which  compose  the  nucleus 
of  that  island,  the  forms  of  men  and  figures  of  gods.  But  this  is 
an  isolated  C6ise. 

When  we  pass  to  uranography,  the  figurative  system  be- 
comes generally  applied.  It  is  well  understood  that  the  Greeks 
borrowed  from  the  Chaldeans  the  general  idea  if  not  the  details 
of  thoir  astronomy ;  and  we  accept  their  pictured  sphere.  Other 
peoples  of  antiquity  likewise  had  their  figured  spheres,  formed  on 
the  same  principle — only  the  stars  were  diflFerently  grouped  by 
each  people  according  to  its  fancy,  and  the  symbols  chosen  were 
different.  Nothing  better  proves  the  independence  of  these  con- 
structions than  this,  but  nothing  also  is  more  suited  to  exhibit 
what  there  is  remarkable  in  this  community  of  systems. 

The  Egyptians  had  a  pictured  sphere  in  veiy  ancient  times. 
Signs  of  it  may  be  seen  in  the  tomb  of  Seti  I,  at  Biban-el-Moluk, 
and  considerable  developments  of  it  in  the  calendar  sculptured  on 
the  ceiling  of  the  tomb  of  Ramses  IV,  at  Medinet  Abou.  There  are 
on  this  monument,  which  is  of  the  thirteenth  century  b.  c,  a  series  1 
of  constellations  designated  by  imaginary  figures.  Among  them 
are  a  river,  an  arrow,  and  a  lion  which  differs  from  that  of  our 
classical  sphere.  There  are  a  hippopotamus  and  a  lute-bearer ; 
with  a  great  asterism  extending  over  nearly  a  quarter  of  the 
circumference  of  the  sky,  called  the  god  Nacht,  or  the  Con- 
queror, carrying  a  set  of  arms  and  ascending  a  stepping-stone. 
Aitother  personage,  Mena,  is  surrounded  by  servants.  Egypt, 
therefore,  in  its  uranography  most  distinctly  followed  the  sys- 
tem of  a  pictured  nomenclature. 

The  Aryans  of  India  did  the  same  thing  in  another  independ- 
ent manner.  We  find,  among  other  things  on  their  sphere,  which 
was  completed  in  the  ninth  century  before  the  Christian  era,  a 
stork,  two  swine,  a  large  tree  with  a  dog  in  it,  an  Ethiopian  with  a 
giant's  features,  and  a  woman  covered  with  a  cloak.  The  Chinese 
adopted  the  system  of  small  groups,  and  consequently  consider- 
ably multiplied  the  number  of  denominations,  so  that  their 
sphere  bears  more  than  throe  hundred  names — names  of  person- 
ages and  objects — forming  in  fact  a  figurative  system.  Here  are 
the  celestial  pivot,  precious  stones,  a  bushel-measure,  a  woman 
embroidering,  the  sovereigns  of  the  sky,  and  a  number  of  the 
dignitaries  of  the  Celestial  Empire.  The  Arabs,  previous  to  the 
time  of  Mohammed,  also  had  a  figured  nomenclature,  with  a  camel, 
a  jackal,  a  sheep,  an  ostrich,  and  a  dog;  among  inanimate  objects, 
a  tent,  a  crib,  a  pot,  a  plate,  a  cubit,  and  a  well-bucket.  The  Great 
3ar  was  a  coffin,  followed  by  the  three  stars  in  the  tail  as  three 
lourner».  While  the  groups  were  independent  and  the  figures 
■anIiV  ration  still  prevailed. 

•i.Tiiplete  uranographios,  covering  every 
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part  of  the  sphere  that  they  could  p>erceive  ahovo  their  horizon. 
Others,  of  a  less  advanced  civilization,  only  named  the  moru  ocra- 
spicuous  groups  of  stars.  They  merely  made  a  start.  Yet  tho 
problem  presented  itself  everjmvhere  under  the  same  aspect,  for  the 
solution  was  much  of  the  same  kind.  Thus,  the  ScandinavianB  had 
a  dog,  a  chariot,  a  cross,  and  a  spindle  in  the  sky.  Tho  Eskimos 
put  seal-hunters  there.  The  Makah  Indians  of  the  strait  of  San 
Juan  de  Fuca,  living  on  the  sea-coast,  chose  figures  of  fishes  and 
cetaceans.  The  Aztecs  and  Mayas  saw  animals  there,  including  a 
scorpion,  which  does  not  correspond  with  our  constellation  Scor* 
pio.  The  Peruvians  designated  a  jaguar,  a  cross-bearer,  and  a 
sheep  suckling  her  lamb.  The  Puelches  of  Patagonia  set  ostrioh- 
feathers  in  the  Magellanic  clouds.  The  Oceanian  jjeoples  appliod 
figures  to  the  constellations  that  impressed  them. 

These  facts  will  lead  the  reader  to  ask  if  the  resemblance 
sented  by  the  configurations  of  some  of  the  stars  with  familiar 
objects  has  not  provoked  comparisons  of  which  tho  pictured 
sphere  is  a  result.  Thus,  the  constellation  Gemini  is  composed 
of  two  lines  of  stars,  each  beginning  with  one  of  the  first  magnU 
tude.  There  is  a  striking  duality  in  this,  which  has  seemed  to 
suggest  the  same  representative  idea  in  many  quartora  But  the 
Accadians,  who  gave  us  the  constellation  of  the  Twins,  did  no4 
figure  it  as  we  do,  nor  as  the  Tahitians  do.  Instead  of  arranging 
the  brothers  side  by  side,  they  opposed  them  foot  to  foot. 

The  small  number  of  similitudes  that  we  meet  in  the  sphCTca 
of  peoples  distant  from  one  another  have  an  important  signifi- 
cance. The  Pleiades  were  nearly  everywhere  the  first  group  that 
was  remarked  and  named.  The  agglomeration  of  stars  in  it  was 
of  a  nature  to  provoke  the  same  kind  of  impressions.  Yet  differ* 
ent  peoples  attached  different  figures  to  it.  The  ancient  Egyptiaiifl 
were  struck  by  the  idea  of  number,  and,  running  into  a  prodigiooi 
exaggeration,  called  it  by  a  name  that  signifietl  thousands.  In 
India  they  saw  a  hon  and  chickens  in  the  group.  This  nanui 
spread  thence  to  western  Asia  and  then  to  Europe,  and  is  still 
common.  The  similitudes  were  different  in  the  New  World.  Tho 
Eskimos  called  the  group  the  "bound  together";  in  a  great  piari 
of  North  America  the  thought  is  of  a  dance — with  tho  Iroquoisyof 
men  and  women;  with  tho  Chokitapias,  or  Blackfeet,  a  sacred 
dance  around  tho  sacred  seed.     Wa  may  pertinently  rec"  nt 

in  classic  antiquity  Hyginus  said  that  th,.  PI.  liid.s  w. 
posed  as  to  seem  to  be  dancing  around. 

The  second  stellar 
the  milky  way,  which  li 

river.    It  is  called  the  celestial  rivor  in  China.    'J 
po 
in 
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and  liad  two  gates,  at  the  two  places  where  it  interBectB  the  zodiac. 
The  souls  entered  the  world  by  the  gate  of  the  Twins  (which  oof- 
responds  with  the  sign  Cancer),  and  left  it  to  return  to  the  gods 
by  the  gate  of  Sagittarius  (sign  of  Capricorn).  It  is  a  little  re- 
markable that  some  of  the  Amurican  nations  also  called  the  milky 
way  the  highway  of  souls ;  *  but  it  does  not  appear  so  singular 
upon  reflection.  The  milky  way  certainly  resembles  a  road  in  its 
shape.  Let  us  now  recollect  that  a  large  number  of  people  con- 
sign the  souls  of  their  ancestors  to  the  sky  ;  hence  the  idea  might 
easily  have  occurred  frequently.  There  has  also  been  a  fortuitous 
and  unconscious  agreement  among  nations  to  give  the  name  of 
the  Bear  to  the  most  brilliant  constellation  in  the  neighborhood 
of  the  north  pole.  The  primitive  Sanskrit  name  of  this  constella- 
tion, according  to  Prof.  Max  Miiller,  meant "  chariot,"  and  this 
was  the  original  image,  which  survives  among  some  of  our  people 
to  the  present.  But  as  the  same  word,  riksha,  also  designates  a 
bear,  there  has  sometimes  been  confusion,  and  the  image  of  a  bear 
was  placed  by  the  Greeks  on  the  classic  sphere.  A  bear  was  also 
represented  by  the  principal  North  American  Indian  nations  in 
the  quadrilateral  of  this  constellation.  Only,  these  nations,  who 
were  familiar  with  the  bear,  did  not  include  in  the  same  constella- 
tion the  three  stars  of  what  we  call  the  tail,  because  the  bear  has 
only  a  very  short  tail,  and  this  inclusion  would  have  made  it 
monstrous ;  so  they  fancied  them  three  hunters  pursuing  the 
bear. 

Now,  is  there  anything  extraordinary  in  the  coincidence  of  like 
similitudes  in  the  Old  and  New  Worlds  ?  "We  do  not  think  there 
is.  The  bear  is  a  polar  animal.  The  constellation  is  large,  and 
demands  a  large  symbol.  Facts  prove  this,  for  the  constellation 
was  a  reindeer  with  the  Eskimos,  an  elk  with  the  Indians  of  Puget 
Sound,  and  an  elephant  with  the  Hindoos,  The  fortuitous  coin- 
cidence of  names  in  two  different  centers  does  not,  therefore,  seem 
hard  to  explain.  It  only  implies  that  there  is  a  resemblance  with 
the  adopted  image  in  the  aspect  of  the  constellation.  We  should 
also  consider  that,  within  the  limits  of  a  certain  compass  of  ideas, 
the  number  of  objects  to  which  it  is  possible  to  recur  is  restricted, 
and  two  peoples  may  be  led  by  chance  to  select  the  same  symbol 
for  the  same  group  of  stars.  This  is  visibly  the  case  with  the 
constellation  Cancer,  which  is  represented  in  Japan  by  another 
crustacean,  the  many-fingered  limulus. 

I  shall  not  insist  upon  the  coincidence  which  La  Condamiue 
thought  he  had  found,  respecting  the  constellation  Taurus,  among 
some  of  tl"  f"lians  of  the  Amazon.  It  is  now  understood  that 
the  term  b  these  Indians  designated  the  Hyades  did  not 

k  buUV  it  a  tapir's.    The  examples  of  identity  or  of 

'«  dea  lanragM  AatMquuns,"  4U>,  1724,  toL  I,  p.  406. 
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seeming  identity  in  the  images  are  therefore  reduced  to  a  small 
number  of  comparisons.  They  are  exceptional  cases,  in  which  the 
aspect  of  the  asterism  may  have  had  something  to  do  with 
suggestion  of  similar  images.  Aside  from  this  there  is  not; 
in  common :  the  figures  set  in  the  sky  upon  the  constellati< 
were  peculiar  to  each  people ;  they  were  arbitrary  creations, 
that  proves  that  the  outlines  formed  by  the  stars  did  not  directly 
suggest  either  personages  or  animals  by  which  the  imagination 
was  struck.  Apart  from  a  few  geometrical  figures — a  quadrilat- 
eral, a  triangle,  or  a  cross — the  configurations  of  the  stars  pre^ 
sented  no  relations  with  the  objects  selected  to  designate  them. 
We  are  dealing,  then,  with  a  fanciful  creation  by  each  peopl6>,  in 
which  each  one  exhibited  the  peculiar  tendencies  of  its  imagina- 
tion and  genius. 

This  circumstance  renders  the  nomenclature  in  question  atill 
more  remarkable,  since  there  is  nothing  or  hardly  anything  in  the 
aspect  of  the  celestial  tableau  to  provoke  the  construction  of  it. 
We  return  to  the  question  with  which  we  started :  By  what  cauae 
has  a  nomenclature  so  strange,  unique  in  its  kind,  possessed,  in  % 
seemingly  iuevitable  way,  all  the  peoples  who  have  \-    '     '  h© 

sky  ?    For  we  might  predict,  from  the  generality  <>:  .d, 

that  if  some  new  people,  having  everything  to  begin  again,  sboold 
start  to  construct  its  system  of  knowledge,  it  would  again  make  % 
pictured  sphere  for  the  stars,  I  will  not  pretend  to  answer  a 
question  of  scientific  archteology  that  has  not  been  sounded,  not 
even  outlined,  till  now.  If  I  suggest  a  solution,  it  is  simv'"  -  •  nn 
essay  and  hint,  leaving  it  to  professional  students  of  f'  :u 

enlighten  us  more  fully.  It  sometimes  seems  to  me  that  wo  might 
draw  some  indications  of  a  comparison  between  the  manner  in 
which  places  in  hitherto  uninhabited  countries  are  named  and 
the  nomenclature  of  the  stars. 

When  immigrants  arrive  in  countries  without  inhabitants 
unmapped,  the  first  names  given  to  the  natural  landmarks — the 
rivers,  hills,  clumps  of   trees,  and  rocks — are  descripl  3. 

These  names  often  survive  after  the  first  arrivals  havt.'  ,^ 

perseil  and  replaced  by  other  peoples ;  and  we  know  how  ethnog- 
raphers find,  in  geographical  appellations,  the  trar'-  *^  !imil4| 
and  the  language  of  the  ancient  inhabitants  of  n  Tb 

such  primary  nomenclature,  they  say,  for  in-  r, 

the  green  mountain,  the  brown  rock,  the  o  ,...  ..■  p 

cliff,  etc.     It  was  the  natural  course,  which  baa  i  I 

everywhere.    Why  has  the  human  nii-i  r- 

ent  course  for  the  sky  ?  Was  it  not  btv-  .. 
objects  and  their  great  resemblance)  had 
of  doscripl!  .    ,.      .   . 

/or  it  is  kit 
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a  larger  number  of  stars  than  are  really  seen  there.  We 
stiuctively  halt  before  the  seemingly  impossible  task  of  finii- 
ing  distinctive  epithets  for  so  many  stars  and  asterisms;  for, 
after  a  few  such  qualifications  as  blazing,  sparkling,  pale,  trem- 
bling, etc, — perhaps  there  are  twenty  of  them  in  all — we  find  that 
words  fail. 

We  suggest  this  explanation  tentatively,  without  attaching 
particular  importance  to  it.  But  we  invite  the  serious  attention 
of  archsBologists,  and  psychologists  as  well,  to  the  singular  phenom- 
enon in  mental  evolution  which  the  case  of  the  pictured  spheres 
disclosea  It  derives  interest  from  its  unique  character  as  a 
nomenclature,  and  from  its  being  reproduced,  without  exception, 
in  all  the  centers  of  evolution.  There  is  evidently  something  in 
the  constant  return  of  this  process  that  comes  from  the  very  laws 
of  our  nature. — Translated  for  the  Popular  Science  Monthly  froin 
Ciel  et  Terre, 
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Br  SOPHIE  BLEDSOE  HERBICK. 


f  A  NTOINE  FERDINAND  JOSEPH  PLATEAU  was  born  in 
-^^  Bnissehs,  October  14, 1801.  He  was  brought  up  in  the  raidst 
of  artistic  influences,  his  father  having  been  a  flower-painter  of 
great  talent.  From  his  earliest  childhood  the  boy  exhibited  not 
only  remarkable  ability,  but  clearly  manifested  the  bent  of  his 
mind.  When  scarcely  more  than  a  baby  he  showed  the  greatest 
delight  in  some  physical  experiments  which  were  made  in  his 
presence. 

In  the  days  when  Plateau  ■^yas  a  child,  very  little  attention  was 
paid  to  natural  bent  by  parents  in  the  selection  of  a  life-work  for 
their  children.  The  idea  of  the  hereditary  transmission  of  occu- 
pation dominated  all  others.  The  boy,  with  no  taste  for  art,  was 
devoted  at  an  eai'ly  age  by  his  father  to  the  study  of  painting. 

At  fourteen  years  of  age  he  became  an  orphan,  and  with  his 
two  sisters  was  loft  to  the  care  of  his  uncle — M.  Thirion.  an 
advocate.  Soon  after  this  his  health,  which  was  never  strong, 
showed  signs  of  failure ;  and  his  uncle  sent  the  children  to  a 
little  village  near  Waterloo.  It  was  upon  the  eve  of  the  battle, 
and  the  villagers  took  refuge  in  the  depths  of  the  forest  of 
yoi^nes,  where  for  two  days  and  nights  they  remained  in  the  open 
;  iig  at  night  before  a  great  fire,  and  living  upon  potatoes 

....  ,>i!re  baked  in  the  cinders. 

The  boy  seemed  .icarcnly  conscious  of  the  violent  detonations 

o<"tk  ■  1.  he  was  so  absorbed  in  his 

— ,  .   .     ..,.iL^.     The  panic  over,  the  vil- 


694 


THE  POPULAR   SCIENCE 


lagers  went  back  to  their  homes,  and  Juh*^|ja  »iui  m»  sisters 
mained  some  time  in  the  little  village  of  Ohain. 

As  soon  as  his  health  was  restored  he  returned  to  hi«  art 
studies.  Here  he  made  such  excellent  progress  that  one  evening 
Prince  Frederick,  the  son  of  the  king,  who  was  visiting  the  estab- 
lishment, was  attracted  by  the  boy's  work.  When  he  found  that 
Joseph  was  an  orphan,  he  said,  "  Well,  from  this  moment  1  take 
you  under  my  protection."  Later,  when  M.  Thirion  wished  to 
remind  the  prince  of  hia  promise,  he  was  deterred  by  the  boy's 
unwillingness  to  make  any  claim  upon  him. 

Painting  occupied  Joseph  by  day,  but  in  the  evening  and  In 
his  leisure  momenta  his  beloved  physics  employed  all  his  time 
With  the  aid  of  some  young  friends  he  organized  soirees,  the  en- 
tertainment being  experiments  of  bis  own  devising,  made  with 
apparatus  constructed  by  himself. 

At  sixteen  years  of  age  he  entered  the  AtheneBum  at  BnuseU. 
He  omitted  certain  studies,  but  in  all  that  he  undertook  he  dis- 
tinguished himself  by  his  enthusiastic  progress.  His  masters 
became  at  once  interested  in  their  brilliant  pupil.  The  friendship 
of  Quetelet,  which  became  stronger  as  time  went  on,  proved  of 
the  greatest  benefit  to  him  in  later  life. 

His  school-life  over,  the  subject  of  a  profession  presented  it«elf 
for  reconsideration.  His  uncle  pressed  upon  the  bo .  '  '  idy  of 
law,  as  the  noblest  of  all  professions,  and  Joseph  i  >  '1.     In 

choosing  art  there  had  been  no  great  sacrifice ;  he  had  been  too 
young  at  that  time  to  know  his  own  mind ;  but  he  felt  a  strong 
antipathy  to  the  law. 

This  dislike  did  not  prevent  honest  and  conscientious  work  io 
the  pursuit  of  his  legal  studies ;  but  the  physical  sciences  held  for 
him  their  old  fascination,  and  he  made  the  rather  singular  com* 
promise  of  studying  both  law  an<l  physics,  and  doing  himself 
credit  in  both  alike.  His  faithful  work  had  its  reward  at  last: 
his  uncle,  seeing  his  determination,  and  at  the  same  time  his  will- 
ingness to  be  guided,  withdrew  his  opposition,  and  the  young  stu- 
dent gave  himself  up  wholly  to  scientific  pursuits.    • 

The  care  of  his  younger  sister  now  fell  upon  Plaiean,  and, 
pressed  by  the  necessity  to  provide  for  them  both,  he  accepted  tha 
professorship  of  elementary  mathematics  in  the  Athempom  at 
Lidge.  This  was  in  1827.  In  1829  ho  received  the  degreo  of 
Doctor  in  Physical  Sciences  and  Math6matic«,  and  from  tliat  timo 
he  gave  himself  to  original  research. 

During  this  year  he  devoted  much  time  t  -a 

various  points  in  regard  to  vision,  to  the  i^.  .-i  ....*.- 
sions  upon  the  retina,  subjective  color,  etc.    On  one  O' 
deterniino  -  int.  he  looked  at  the  sr- 


4'tnJs  with 


'»!  evo.     For  tn.-i;;  /  <l:tv- 
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experiment  his  eyes  were  strongly  affected,  but  he  did  not  sus- 
pect that  he  had  done  them  a  permanent  injury.  This  experi- 
ment undoubtedly  laid  the  foundations  of  that  disease  which 
twelve  years  later  brought  on  total  blindness. 

After  being  forced  to  resign  his  work,  in  1830,  he  again  re- 
sximed  it  at  Brussels.  In  1835  Quetelet  urged  Plateau  to  apply 
for  the  professorship  of  experimental  science  in  the  University  of 
Ghent.  The  young  savant  refused  at  first  to  oflFer  himself  as 
candidate  for  a  position  in  the  first  institution  in  his  native  land, , 
pleading  youth  and  inexperience ;  but  later  his  scruples  were 
overcome,  and  he  received  the  appointment  to  the  chair. 

As  soon  as  he  began  his  work  in  Ghent,  he  found  the  collec- 
tions of  the  university  very  poor  and  meager.  He  gave  himself 
at  once  to  the  work  of  remedying  this  deficiency.  In  order  to 
inform  himself,  he  visited  and  examined  minutely  the  most  cele- 
brated collections  in  England,  France,  and  Germany.  He  ad-  1 
dressed  the  Government  and  the  inspector  of  the  university,  and 
pleaded  his  case  so  well  that  in  the  end  —  though  it  was  only 
after  long  and  wearisome  labor — he  succeeded  in  securing  one 
of  the  finest  physical  cabinets  in  existence  to  the  University  of 
Ghent, 

In  1840  Plateau  married  Mile.  Clavareau,  daughter  of  a  director 
of  tax-collections.  She  was  always  a  devoted  wife  and  true  help- 
mate to  him.  Outliving  him,  she  was  able  to  comfort,  sustain, 
and  help  him  when  darkness  settled  over  his  life.  lu  1841  his 
son  Fj?lix,  now  Professor  of  Zoology  and  Comparative  Anatomy 
in  the  University  of  Ghent,  was  born.  During  the  same  year  the 
disease  which  ended  in  total  blindness  made  itself  folt.  For  two 
years  he  submitted  to  the  most  painful  treatment  in  hopes  of 
saving  his  eye-sight.  The  trouble  which  had  attacked  the  right 
eye  extended  to  the  left.  During  these  long  months  neither  his 
terrible  affliction  nor  his  excruciating  suffering  ever  drew  a  word 
of  complaint  from  his  lips. 

The  courage  which  showed  itself  in  this  heroic  endurance  was 
far  from  being  merely  passive.  Nothing  daunted  by  what,  in  a 
lesser  man,  would  have  ended  his  life's  work,  Plateau  never  lost 
courage.  The  future  must  have  looked  very  dark  even  to  his 
courageous  spirit,  but  he  gave  no  token  of  failure.  Happily,  all 
material  anxieties  were  removed  by  the  action  of  his  countrymen. 
He  was  appointed  "  profosseur  ordinaire,"  and  a  little  later  a 
royal  order,  countersigned  by  M.  Rogier,  assured  him  of  the  en- 
joyment of  the  entire  salary  and  emoluments  of  his  position.  A 
noble  recognition  of  the  man  and  of  his  services — a  recognition 
fully  justified  by  forty  years  of  fruitful  work,  and  by  a  series  of 
we  made  Belgian  science  illustrious  through- 
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As  soon  as  Plateau  found  himself  fairly  out  of  the  physicians' 
hands,  with  restored  health,  he  resumed  his  experiments  with 
ardor.  He  was  most  happy  in  finding  co-laborers  who  gave  him 
the  most  eflScient  and  willing  help.  "  Thanks  to  their  generous 
co-operation,"  said  he, "  the  career  of  scientific  work  remains  open 
to  me.  I  can,  in  spite  of  the  infirmity  with  which  I  have  been 
visited,  put  in  order  the  materials  which  I  have  amassed,  and 
even  undertake  new  researches." 

When  this  experimental  work  began  again.  Plateau  showed 
at  once  that  the  clouding  of  his  physical  sight  had  only  served  to 
clarify  his  mental  vision.  At  first  he  could  not  grive  up  his  inde- 
pendence, and  for  some  time  he  wrote  between  metallic  slips ;  his 
assistants  soon  learned  to  decipher  the  writing.  Later,  however, 
he  gave  up  this  habit,  and  contented  himself  with  writing  to  dic- 
tation. 

His  temper  was  usually  calm  and  equable;  he  never  uttered  a 
complaint  on  account  of  the  many  deprivations  which  his  blind- 
ness imposed.  He  was  bright  and  amusing  in  his  conversation, 
and  yet  he  was,  as  all  thinkers  are,  in  the  main,  sober. 

His  memory,  which  was  naturally  a  good  one,  had  become 
phenomenal  by  cultivation.  It  was  only  necessary  to  hear  an 
ordinary  poem  read  once  or  twice  for  him  to  be  able  to  repeat  it 
accurately.  This  gift  was  one  of  his  greatest  compensations  for 
the  loss  of  sight,  and  of  incalculable  benefit  in  his  experiments 
made  by  the  hands  of  others.  His  method,  given  by  his  son-in- 
law  and  biographer,  G.  van  der  Mensbrugghe,  is  as  follows :  In  a 
day  devoted  to  experiment,  speaking  of  the  latter  years  of  the 
physicist's  life,  he  says :  "  The  old  man's  face  is  animated  ;  he  an- 
nounces with  admirable  precision  all  the  precautions  to  be  taken 
that  the  apparatus  should  work.  According  to  his  often  expressed 
desire,  the  assistant  acquaints  him  successively  with  his  opera- 
tions, even  to  the  smallest  point.  No  manoeuvre  is  left  to  his 
personal  valuation.  The  apparatus  is  at  last  ready  to  be  set  in 
motion.  The  master,  who  imagines  and  regulates  all  the  disposi- 
tions, makes  still  other  suggestions;  he  assures  himself  by  differ- 
ent means  that  all  is  ready  in  accordance  with  his  wilL  At  last 
the  assistant  is  asked  to  operate — the  experiment  succeeds !  What 
a  satisfaction,  what  a  relief  for  the  noble  worker  who  has  con- 
ceived it !  For  greater  assurance  he  causes  it  to  be  repeated,  with 
various  modifications  suggested  by  the  descriptions  of  the  ob- 
served effects.  If  all  passes  as  he  has  foreseen,  he  at  once  asks 
his  secretary  to  write  to  his  dictation  all  the  details  of  the  experi- 
ment. No  point  is  forgotten,  for  the  provisional  wording  ought 
to  represent,  as  exactly  as  possible,  all  that  had  been  verified. 
But  if  the  observation  did  not  meet  his  expectations,  in  spite  of 
the  precautions  he  had  deemed  necessary,  the  physicist  promised 
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himself  to  think  it  over  again.  He  would  then  devote  a  part  of 
the  night  to  revolving  the  question  again  and  again  under  all  its 
aspects,  to  seek  the  cause  of  the  failure  and  the  means  of  future 
success." 

His  enthusiasm  would  sometimes  put  his  assistants'  patience 
to  a  rather  severe  test,  and  he  would  cry  out,  "  Oh,  if  I  could  only 
see  !  "  but  as  soon  as  success  crowned  his  efforts,  the  indefatigable 
experimenter  loved  to  express  his  gratitude.  He  cross-questioned 
Nature  with  more  severity  because  he  could  only  receive  her  an- 
swers by  the  voice  of  an  interpreter.  The  thousand  obstacles  that 
presented  themselves  because  of  his  infirmity  only  suggested  a 
thousand  precautions  in  order  to  surmount  them.  His  inner 
vision  was  so  pretematurally  clear  that  he  often  corrected  the 
observations  of  his  assistants,  and  taught  their  eyes  to  see  aright. 

The  love  of  scientific  accuracy  is  not  so  much  a  mental  as  a 
moral  quality.  Plateau  was  possessed  of  a  supreme  love  for  truth, 
which  not  only  made  him  accurate  in  his  investigations  and  in 
the  records  of  his  experiments,  but  it  made  him  careful  not  to 
judge  others  without  a  full  knowledge  of  the  facts.  Always  ready  J 
to  ascribe  scientific  discovery  to  the  right  persons,  he  spared  no 
pains  to  know  who  was  the  true  discoverer. 

The  instructions  which  he  gave  to  his  pupils  bore  his  own  pe- 
culiar stamp.  He  used  simple  language  and  almost  a  conversa- 
tional tone.  His  phrases  were  short,  incisive,  and  clear,  a  fitting 
medium  for  the  expressions  of  a  mind  so  unclouded,  eo  direct,  and 
so  concentrated.  His  talents  as  an  experimenter  were  even  more 
marked  than  as  a  speaker — more  marked,  because  it  is  a  far  more 
iincommon  gift. 

He  was  an  old-fashioned  believer.  The  more  deeply  he  *'  pene- 
trated into  the  secrets  of  Nature,  the  more  he  inclined  toward  the 
mysteries  of  the  supernatural  order,''  says  his  biographer. 

The  picture  of  his  home-life — his  delight  in  and  t^indemess  for 
his  children  in  his  early  manhood,  and  the  same  gentle  benevo- 
lence shown  toward  his  grandchildren  in  his  old  age — is  very 
beautiful. 

As  a  scientist  he  is  held  in  very  high  esteem  by  the  greatest 
of  his  contemporaries.     Honors  were  showered  upon  him  by  the , 
great  scientific  societies  of  Europe.    Such  men  as  Arago  and  Fara- 
day were  glad  to  do  him  honor. 

His  earlier  work  was  confined  to  the  subject  of  the  jjersistence 

of  liirainous  impressions  upon  the  eye  and  the  determination  of 

ral  simultaneous  impressions  under  various  conditions  of  mo- 

Mnny  of  the  sciontific  toys  of  to-<lay  are  the  outcome  of 

^ftod  Irtw.s  eitablishod  by  him,  though  he  is  not  oft^n  accred- 

With  the  study  of  persistence 
associated  subjective  color  that 
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this  soon  came  under  consideration,  both  accidental  color  whicli 
follows  an  impression  and  that  caused  by  juxtaposition.  He  sim- 
plified the  subject  greatly  by  making  this  division  of  the  subject, 
the  first  class  including  all  appearances  which  succeed  the  con- 
templation of  a  bright-colored  object,  the  second  those  which  ac- 
company such  contemplation.  The  phenomena  had  been  observed 
before,  but  Plateau  was  the  first  who  reduced  them  to  law. 

Some  valuable  experiments  and  formulated  theories  on  the 
subject  of  irradiation  were  begun,  but  was  interrupted  by  his  on- 
coming blindness. 

Before  this  time,  Plateau's  attention  had  been  fixed  by  the 
spherical  form  which  a  drop  of  oil  assumed  when  introduced  into 
an  alcoholic  liquid  having  the  same  specific  gravity  as  the  oiL 
From  this  small  beginning  he  developed  a  most  wonderful  series 
of  experiments  and  laws  under  the  title  "  Memoirs  upon  the  Phe- 
nomena which  a  Free  Mass  of  Liquid  presents  when  removed 
from  the  Action  of  Gravity."  Eleven  papers  upon  this  geueral 
subject  appeared  between  the  years  1843  and  1868  in  the  memoirs 
of  the  Academy  of  Brussels.  These  included  his  experiments 
upon  films  and  the  formulation  of  the  laws  which  govern  their 
union — one  of  Plateau's  most  valuable  contributions  to  physical 
science.  He  also  made  some  very  interesting  investigations  upon 
liquid  jets,  with  a  number  of  shorter  papers  and  notes  upon  vari- 
ous subjects.  Most  of  these  papers  appeared  in  the  memoirs  or 
bulletins  of  the  Academy  of  Brussels,  a  few  in  the  French  and 
Gferman  annals  of  science,  "  Comptes  Rendu  de  I'Academie  des 
Sciences  de  Paris,"  and  Poggendorff's  "Annalen."  He  died  Sep- 
tember 15,  1883. 

It  is  impossible  to  read  of  Plateau's  work,  carried  on  for  so 
many  years  in  spite  of  frail  health  and  total  blindness,  and  not 
draw  a  parallel  between  Ruber  and  liimself — each  of  them  a 
man  who  was  the  peer  of  any  worker  in  his  own  field,  though  so 
cruelly  handicapped.  They  are  two  of  the  purest,  noblest,  most 
pathetic,  most  heroic  figures  who  adorn  the  annals  of  science. 


While  belioTing  it  promatore  till  some  new  groups  of  lines  are  farther  atodied 
to  express  more  than  provisional  suggestions  hs  to  the  natare  of  certain  nebnls 
he  has  been  examining  spectrosoopically,  Mr.  Unt^^gins  supposes  ihat  they  mtj 
represent  an  early  stage  in  the  evolutionary  changes  of  the  heavenly  bodies.  Tbejr 
conAiHt  probably  of  gas  at  a  high  temperature  and  very  tennoua,  where  cbemictl 
dissociation  exists,  and  the  conatitnents  of  the  mass  ore  arranged  in  the  order  of 
vapor-density.  But  the  stage  of  evolution  which  the  nebula  in  Andromeda  repre- 
sents is  no  longer  a  matter  of  hjpothesie.  Recent  photographs  show  a  planetary 
system  at  a  somewhat  advanced  stage  of  evolution.  Already  several  plaueta  have 
been  thrown  off,  and  the  central  gaseous  mass  has  condensed  to  a  mwlerate  tin 
aa  compared  with  the  dimensions  it  innst  have  possessed  before  any  planets  hid 
been  formod. 


A  FALLACY  OP  TUK  SOCtAUSTS. 
Sdilor  Popvlar  SaUnct  MantMy  : 

DEAR  SIR:  U  not  the  laud  question, 
viewwl  from  an  Americutn  8t«udpoiut, 
simply  a  (ltsu(;rcement  about  meihoda  ratlier 
Ui»n  ethical  prineipli-«  ;  uid  are  not  the  dis- 
tinctions WMigbt  to  be  establiahed  between 
ftbMlnte  and  relative  political  ethics  more 
subtle  than  philosophical  or  accurate  ? 

A  i^at  part  of  the  land  in  the  United 
States  was  in  the  beginninjr,  and  much  of  it 
to  still,  just  in  the  condition  demanded  by 
Mr.  Laidler  aud  hiH  con/rh-ft — the  absolute 
property  of  the  (iovernmcnL  Ahnof*t  the 
whole  countrv  was  at  first  "  held  by  the  great 
corporate  body — society,"  widiuut  iiny  sus- 
picion of  "Tiolcnco-,  fraud,  the  [>rcrogatlve 
of  force-,  or  the  claims  of  superior  cuoniug  " 
in  any  way  affcctiai;  tha  sources  to  which 
titles  are  traced.  Government  was  free  to 
do  as  it  would  with  its  possesoioos:  either  to 
sell,  lease,  or  farm  them  in  ita  own  behalf. 
OoTemmcnt — that  is,  socicty^^hosc  to  sell 
or  give  away  the  public  domain  in  fee-sim- 
ple, rvscrvina  the  right  of  eminent  domain. 
The  moment  land  U  reduced  to  private  own- 
ership, it  bcoomea  subject  to  taxation,  and 
must  bear  its  share  of  the  burdens  of  soci- 
ety. It  contributes  toward  the  matnleiuuice 
of  road.'*,  schools,  infirmaries,  hospitals,  and 
all  the  complicated  machinery  necessary  to 
thi?  wyll-being  of  the  social  fabric.  If  iMid, 
subject  to  private  ownership,  fails  to  pay  iu 
tai  uaessmcnts,  it  is  forthwith  oonSscated 
and  rcveru  to  the  state,  which  finally  sells 
it,  without  possibility  of  redemption,  to  some 
other  person  who  will  pay  the  taxes — that 
is,  contribute  to  maintain  society.  Who 
decides  what  amount  of  burden  land  shall 
bear?  Not  the  private  proprietor certaiulv, 
hut  society.  No  private  owner  can  evade 
this  implied  contract — namely,  to  wntribute 
as  much  to  the  support  of  society  as  society 
may  deem  necessary.  ITcnce  every  citizen 
may  be  said  to  have  an  intei-est  to  the  ex- 
tent of  bis  political  or  social  influence  in  all 
thfi  lands  of  the  commanwe&lih.  And  the 
tenure  of  every  landholder  depends  on  his 
iidility  to  meet  the  burdens  laid  upon  his 
land  by  non-ownc-rn,  since  these  everywhere 
constitute  a  msjority.  Strictly  speaking, 
thcrcfort\  there  is  no  nuch  thinp  as  private 
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fallacious.  This  false  assumption  invali- 
dates equally  all  of  the  ten  ucclions  which 
compose  his  argument.  As  land  tenures  ex- 
ist in  the  United  States,  the  landless  men, 
instead  of  becoming  subject  to  "  expulsion 
from  the  earth  altogether,"  would  be  far  more 
likely  to  bring  about  the  confiscation  of  all 
of  the  duke's  vast  poFi«<;<ii>inns  by  the  legiti- 
mate excrciso  of  their  conHtitutional  powers 
of  direct  and  indirect  taxation. 

It  may  be  urged  that  the  existing  tenure 
of  land  in  the  Duited  States  does  not  repre- 
sent the  status  of  private  ownership  in  older 
and  densely  populated   countries,  and   still 
less  so  that  possible  condition  of  the  earth 
and  mankind  contemplated  by  the  cspoimd-  > 
or  of  absolute  p*>litieal  elliics.     The  obviuu 
reply  is,  that  neither  condition  Is  essential  to'1 
the  continuation  of  private  ownership.     Let 
the  Socialists  direct  their  complaints  against 
hereditary  privileges  aud  the  abuses  of  pri  vat* J 
ownership,  and  not  against  that  eoioeidcnt 
form  of  land  tenure  which,  when  properly  ad>l 
justed,  is  bc8t  adapted  to  realirc  their  views. 

If  all  lands  in  Great  Britain  could  be  ' 
suddenly  transferred  to  the  crown,  is  there 
any  way  in  which  society  could  better  man- 
a^re  or  dispose  of  them  than  the  United 
States  hoi  adopted?  No  better  way,  cer- 
tainly, has  yet  been  indicated.  Government 
here — notably  the  State  of  Ohio  in  the  man- 
agement of  her  school  lands — tried  for  many 
years  all  known  methods  of  leasing  these 
lands,  and  all  ended  in  conspicuous  failure. 
Ber  public  men  universally  denounced  tho 
system  of  leases,  after  experiroeoiing  with  it 
in  all  pos.tible  ways,  until  an  act  of  Congress 
authorized  the  school  lands  to  be  sold.  If 
society,  after  actual  cxperienre,  has  oou- 
demncii  and  abandoned  the  methods  advo. 
caled  by  the  Socialists,  and  adopted  the  ex- 
isting form  of  private  ownership  as  the  best 
which  <tAlc8man!<hip  has  to  offer,  what  rea- 
son is  there  to  8uppo.<io  that  the  resumption 
of  public  ownership,  if  it  could  be  accom- 
plished, would  lead  to  better  results  in  the 
future  f  Under  the  present  form  of  private  1 
holdings,  land  is  made  to  yield  the  largest 
possible  returns,  and  to  contribute  of  its 
products  tbn  largest  possible  contingent  for 
the  benefit  of  tlie  landless.  Can  any  theory 
of  government  or  system  of  philosophy  bo 
true  which  is  iaeonsistent  with  obvious  facts? 
Jxurs  I..  Taylor, 
Waaauuturan,  Onto,  t>tetmber  SO,  ItM. 


X   DErENSK  OF  •ADVANCED"   WOMES. 

ICiUor  Popular  Sdtna*  HfontAly  : 

I  iiATv  riNid  »h"  firtiH"  hv  ^rant  Allen 

■■-::■.      :rSci- 
if  I 
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holdin);  the  opinions  he  attributcji  to  thcrn  I 
dhouUl  value  the  articlu  iu  tliftt  pro]>ortlun ; 
but  ail  1  do  not  kiioir  a  single  one — and  I 
have  lived  a  good  deal  amnng  women  o( 
"  advanced  "  Ideas — I  can  not  help  tbinlcing 
the  articlf  worse  than  uiic  iDed  for. 

Aa  far  as  I  know  anyihlnjj  about  it,  those 
who  shirk  the  duties  of  inatcruity  have  Mvaa 
very  tar  from  advanced ;  Ibey  arc  the  poorcT 
kind  of  society  women,  many  of  whom  would 
b«  horrified  at  being  luipeoted  of  intelli- 
gence or  iadepcndenoe. 

Tho  ehurge  used  to  be  that  women  be- 
c«mo  spinsters  because  ilicy  could  not  get 
husbands,  and  llint  was  considcri'd  suffident- 
|y  opprobrious.  Now  Mr.  Allen  charges 
tbcni  with  unwillingness  to  take  huiibandi ; 
and  yet  .^tato^  in  the  saioe  breath  that  the 
luarria^ablc  men  ro  off  beyond  reach  when 
Ihey  "  ought  to  be  making  love,"  etc 

Here  id  an  arraignment  indeed  !  Why 
not  devote  an  article — any  number  of  arti- 
cles—cxclusivelv  to  tlicse  marriageable  men  ? 

The  h'ltMl   body  of  noble  women   who 
have  thrown  ihem^elvea  into  the  struggle  for 
equal  freedom  are  behind  no  one  in  desire  for 
true  womanlincfs  and  femininity.     Already 
we  are  well  on  the  way  lo  the  emancipation  > 
that  Mr.  Alien  pleads  for,  the  sound  bodies  . 
and  mindd  that  are  to  come  from  (be  free  ' 
and   entire  development  of  KirU  and  boys,  I 
and  freedom  from  Mrs.  Grundy  ;  but  all  the 
progress  made  \»  due  to  tl)e«e  "  wooipn-<tue«- 
tioa  agitators." 

If  tliere  exists  tbia  deplorable  iadiffer- 
enor  to  marriage  on  the  part  of  women,  ia 
it  not  the  consequence  of  the  very  etate  of 
things  that  these  leaders  arc  siriviog  to  abol- 
ish—and al.40,  perhaps,  of  the  »acrific«s  that 
this  strife  entaiU,  and  of  aome  of  the  ahar- 
acten^lK'a  that  are  inevitably  developed  by 
it,  and  that  no  one  knowci  or  deprecates 
more  than  these  valiant  workers  themselves  ? 

All  refornn  have  their  attomlaut  evils; 
but  i!  '"  '!■■■  -tatc  of  things  that  called  for 
the  1  i  1  lo  blame  for  them— or  the 

"11.1! 

We  II'  i\  hands  off,  fair  play 

trilhout  p:  1  that  each  should  think 

most  of  his  onn  duty.  A.  A.  M. 

Bonox,  Dtetnbtr  IS,  1899. 


PUBUC  SCHOOLS  AlfS  CKIMIL 
tHUar  roptUof  aUmet  MotUhJf  : 

Ab  I  hare  more  than  seven  hundred  po- 

piU  under  my  charge,  and  th   '  re 

hot  backward  in  odmmoii' 

I  venture  t<>    nnit*»*t  a^ain  _    _    ;ii 

I »  criminal  ..eot,  1 

'wcnM  u.=  i  -  and 


cm  ciTilLiatioo  and  ecienw  «imrn/»nr*^  hot 
he   doea    not    mention   i!  of 

tracking    criminals     liavi  m. 

creased,  bo  that  wr  may  Uuvu  »  b^r^Lr  rmtio 
of  criminoU  otuofu  than  in  days  befon  the 
ewift  po  i  '        (rtiaoi, 

the  pfi"  :   trtNty. 

Sorely  lu ^    .  .;..   ,  ..  •  ■■'  the 

prai<<c  of  »u[iplyiiig  i<unie  of   :  of 

catching  the  criminal  nfliTrl  1  m! 

I  will  say  nothing  ulwut  ti"-  >• 
nicy  of   the   Mati«tirs  of    l^'•       ■  \  i,  ■  ; 

the  eailii 

Willi  -•  crlrainalitT  in  Kew  Vor<t 

o,.,...   1  ,,  iK.  ...,:.. —  ..i...„'. 


nibe  (ler  Cent  ia  cKilUCd  lu  Itir  ililtrtats 
populatioiL  Out  of  2,616  convicts,  l,i«(it  are 
credited  to  the  common  H^faool  and  2M  1» 
the  illiterates,  t  can  not  ace  that  evm  Us 
own  arrangement  of  the  tigorea  ia  aplnW  iia 
Surely  nine  per  cent  is  a  mnch  larj^  tSttlH 
when  compared  with  the  number  of  tlBtw- 
ates  in  New  York,  than  eighty-thrc«  per 
cent  would  be  if  coupared  with  the  mmikcr 
of  the  common-school  graduate*.  It  aeeiM 
to  me  that  he  *honld  nave  taicen  aa  b«Mt 
for  his  example  in  social  arithmetic  tb«  i 
b«r  of  illiterates  and  the  nambvr  oft 
school  graduates.  I  havr  imi  tin.  iiaik 
of  illiteracy  in  New  York 
Here  the  6giires  will  shr  • 
as  large  a  ratio  of  .>  U:  u>Jit< 

to  them  as  to  the  C'  4. 

Ur.  Reece  citce  vnnoiu  uvaxc  tribes ( 
being  esacaplM  to  oa  ia  iiior»l*.     Ha  i 
to  see  that  temptatiaiiuve  lac«^«^^ 
Hod-fold  for  the  civQiSMl  nan  '4 

not  be  many  thefts  where  aii  is 

held  in  conimno,  when  tb«  pr«i>«rty  owael 
is  M  paltry  as  not  to  be  wonk  tb»  emii>li^ 
■way. 

i  do  not  contend   that  the  p«b]ke  •HmcI 

i»  <!"i' i-  -^-l^  b«t  k  >•  dolaR  M  nM 

a<  ibt  IkaUiv  mn  mug  b 

Ihn  .rd   eWnUlie    tLc    nloral 

tone  of   the  ctHniBuaity.     Wr'  ".t. 

Re<?c«»  «>f^   ttiefibM)  l«  fad    '  jt 

bee.  ■>. 


av  -T.:  iw  . '  <  ,ii  (u  gad  OMt  an  KDod  (M- 
■n-i.      \pr5  i.'ulr,         CtuMtMM  S.   D.avi^ , 
Lm.  U^sa„  •Ataaary  1>,  ICML 


A  novu.  VATCl^rootxx. 

ftmar  f^fmlar  Hci^mm  Mmlkip  : 

Mt  artiaie  to  the  Jamary  (IMO)  i 

pf  tbf  *•  V(>et!il  T "  •  roarti  n»e  I 


r«bl.  .. 

Mr.  ttuM*  ! 
erauo  ot  enmix 


of  the 


■■Irik 


of  another  waj  of  keeping  wntor  cool,  which 
I  have  never  seen  eietDplificd.    A   prain- 
Sftck,  such  aa  U  used  by  the  Eastom  farm- 
era,  is  paiatod    and  6ilcd  with  water,  and 
liung  up  in  a  cool  place  where  the  breeze 
ikes  it. 
Tlic  qIIa,  too,  must  be  kept  in  a  breezy 
ilacc.     Wind  will  dry  clothcA  or  a  field,  and 
60  it  will  craporatethe  water  ooang  through 
an  olla,  or  barrel,  or,  I  Buppoae,  the  painted 
grain-bag.    The  evaporation  is  what  does  the 
I      cooling,  according  to  a  well-known  principle 
^■af  physics.  Hx.SRT  J.   PmLPOTT. 

^^B    PuiDE»A,  CAt..,y<»iuc(ry  13, 18M. 

^H  THE  LUOATAN  INDIAXB. 

Jfiitor  Pojmlar  3cUne4  MonMy  : 

,  Sm:  With  refcrenco  to  Prof.  Drooks'a 

paper,  "  The  Lueayan  Indiana,"  In  the  No- 
Ternber  number  of  the"  Monthly,"  I  hare  ex- 
amined one  or  two  caws  during  the  past 
Rummer,  and  hare  been  intending  to  make  a 

'  more  thorough  Bcnrch  during  the  winter;  so, 
if  any  of  your  readers  should  feel  inclined  to 
adopt,  the  professor'd  suggestion,  I  shall  be 
glad  U>  co-operate. 

Although  no  doubt  the  aborigines  of  the 
Bahamas   nod   intercourse  with  Haytl  and 


Cuba,  the  possession  by  them  of  stone  tmpl<v 
ineDts  does  not,  as  Prof.  Brooks  supposes, 
prove  it ;  for,  although  the  inlands  coosist 
solely  of  coral  rock,  vet  stone,  identical  in 
appearance  with  that  of  which  the  stone  im- 
plements arc  usually  made,  ia  constantly  be- 
ing washed  up  on  the  northern  shore  of  New 
Providence,  and  probably  elsewhere ;  so  that 
the  Lucnyan  implement-makers  would  have 
had  plenty  of  material  in  the  archipelago. 

Also,  it  must  not  be  too  hastily  con- 
cluded that  all  remains  found  in  cavea  in  the 
Bahamas  are  Lueayan.  Nc!p°o  skulls  have 
been  found  more  than  once,  and  in  one  cave 
I  found,  consolidated  into  brvccia,  a  number 
of  bones  which  a  local  anatomist  pro- 
nounced to  be  those  of  "  some  large  verte- 
brate animal."  They  presented  an  appear- 
ance of  great  antiquity,  and,  had  wo  not 
Itnown  chat  there  wore  no  large  animals  in 
these  islands  at  the  time  of  their  discovery, 
they  would  certainly  have  been  referred  to 
pre-European  days;  whereas,  they  were 
probably  the  remains  of  an  ox  which  had 
Ijcon  killed  and  eaten  by  runaway  slavea,  for 
the  surface  of  the  rock  showed  trace*  of 
Ore.  Yours  faithfully, 

A.  B.  Eixis. 
Nassau,  N.  r.,  lfvetmt>*r  SS,  1889. 


^H  sow  TO  UAKS  KXOWLSDOK  BKAL. 
'       fT^HERE  was  an  interesting  diacnasion 
JL    a  moDth  or  two  ago  at  a  meeting 
of  the  Ohic&go  Institute  of  Edacation. 
paper  hnd  been  read  bj  one  of  the 
potnbers  of  the  Institute,  Mr.  Fernando 
&nford,  oa  "The  DisoipUnary  Value 
Sciontiflo  Study,"  which  ia  stated  to 
ive  been  &  strong  and  well-conatnicted 
klea  for  the  atudy  of  acicnoe  by  original 
^bserration  rather  than  by  the  ordinary 
tbuok  metbotls.     Many  of  our  read- 
would  expect  that  unqaali6ed  as- 
ent  would  have  been  given  to  the  ar- 
iiinent  of  the  paper ;  but  it  happened 
tial  an  eminent  edacationiat  waa  pros- 
it in  the  person   of   Superintendent 
Ilowland,  of  the  Chicago  public  schools, 
rho  dtMontcd  entirely  from  Mr.  San- 
^rd'a  UieetJi.    lie  thought  nil  this  talk 
bi'ttt  obscrratlon  of  facts  and  handling 
sbJectA  was  {tr^at  noosnuio ;  why  not 
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facts  to  memory  ?  What  was  the  ose  of 
all  the  accnmuliited  knowledge  and  in- 
telligence of  tbo  Uffos,  if  children  were 
to  begin  at  the  beginning  and  make  over 
again  for  themselves  discovoriea  that 
were  made  centuries  of  of  Life  was 
too  short,  ho  held,  for  this  kind  of  thing. 
L«t  the  pupil  start  with  tbo  knowledge 
of  his  own  day  as  guthorcd  and  gar- 
nered in  books,  and  not  bother  to  find 
out  things  for  himself.  MoreoTcr,  man 
and  Lis  inatitntiona  ore  more  worth 
studying  than  all  the  world  besides.  It 
wonld  be  a  misfortune,  he  thought,  if 
the  adrioe  given  in  the  paper  were  fol- 
lowed in  the  schools. 

We  take  the  report  of  this  speech 
as  we  find  it  in  the  columns  of  our 
contemporary  "  Intelligence "  of  Chi- 
cago, and  we  judge  by  the  remarks  that 
followed  that  the  meaning  wo  attach  to 
it  ifl  precisely  that  which  it  conveyed  to 

"  who  were  present.  Theae  views, 
^:4aod  by  a  man  holding  a  most  im- 
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portant  olScial  position,  and  eminent  as 
au  odacutioiial  leader,  are  ao  etrikingly 
opp(»«d  to  tho  general  verdict  o(  acien- 
tiGo  educators  as  to  challenge  exatni- 
lalion.    The  qaeation  is,  how  shall  sci- 

Feoca  be  taaght?  OdIj  experience  can 
answer.  If  there  is  any  fact  that 
exporienco  has  orerwbelminglj  illus- 
trated and  established,  it  is  that  mere 
book-tjaohlng  of  science  is  void  and  of 
no  effect — nay,  that  it  is  worse :  that  it 
has  an  actively  injurious  efi'uct  on  the 
mind,  which  it  deadens  with  meaningless 
jargon  and  befogs  with  ill-oomprohend- 
ed  notions.  The  highest  scientific  au- 
thorities have  proclaimed  this;  and  a 
committee  of  tho  American  Association 
for  the  Advancement  of  Science  pat  on 
record  throe  or  four  years  ago  their  do- 
libcrato  opinion  that  the  book  science 
taaght  in  the  schools  of  this  country 
was  volueloaa  for  any  purpose  of  Intel* 
lectunl  discipline.  Superintendent  How- 
land  must  have  observed  in  the  oonrse 
of  his  wide  experience  how  hollow  and 
often  how  fanta:itical1y  absurd  are  the 
ideas  children  acquire  of  thiiigs  of  which 
tbey  are  told,  but  which  they  have  never 

ifleen  or  bandied.  Every  one  who  has 
boon  a  dose  observer  of  his  own  contem- 
poraries must  bo  aware  of  many  a  man 
and  woman  who,  for  want  of  osrly  emd 
practical  familiarity  with  this  or  that 
class  of  physical  facts,  labors  nnder  a 
onfirmed  disability  in  dealing  with  all 

'facts  of  that  particular  order.  How  is 
a  knowledge  of  or  interest  in  flowers 
nd  plants  (for  example)  to  be  orqnlrod, 
not  by  personal  handling  and  ob- 
eervation  of  the  objects  themselves? 
And  ore  there  not  many  persons  who, 
for  want  of  this  practical  training,  go 
through  life  with  little  knowledge  of 
flowers  beyond  tho  fact  that  they  are  of 
varions  colors  and  o<!ors,  and  of  plants 
that  thoy  aro  (or  the  most  pari  green 
and  roqnire  soil  and  sunlight  fur  their 
(rrowthf  Many  a  tnan  will  give  abun- 
dant testimony  showing  bow  hard  ho  has 
ftrivun  in  raatnra  years  to  gain  a  littl» 

Jcoowlod^  from  books  of  tbiii  or  that 


braoob  of  science,  and  what  terribly  vp- 
hiU  and,  in  the  main,  InefTectual  work 
it  has  been,  just  on  accoual  of  defect  ia 
his  powers  of  ubservstiuu,  and  In  that 
memory  for  the  forms  and  qoalltles  of 
physical  things  which  duo  oxoruM  of 
the  observing  habit  in  early  lifo  d*v«l* 
ops.  Take  any  man  on  the  ground  tLat 
has  become  familiar  to  him  by  actaal 
obserration,  and  he  is  at  his  beat.  Talk 
to  tho  sportsman  about  guns  and  gsma^ 
and  you  are  amazed  at  the  prol^i^s 
and  minuteness  of  his  knowlodge.  Ta 
to  the  naturalist,  and  he  is  inexbaout 
in  his  descriptions  and  explanationa  i 
the  objects  of  his  craft.  Talk  to 
geologist, and  you  will  tlnd  that  the  t 
and  tbeir  foa«il  contents  ar«  tho  tni«  i 
alitios  amid  which  ho  lives.  Bat  t«Ik  I 
any  man  about  that  which  he  hasi  oolj 
learned  from  booka,  and,  though  his 
speech  may  be  copious,  it  will  la«k  a 
certain  living  quality  that  coukm  only 
from  conversance  with  realities.  E« 
in  such  a  domain  as  history,  which 
may  say  can  not  be  lenrucd  except 
books,  there  is  a  marlced  diifcrcnoo 
tween  tb«  man  whose  memory  ia  sinv- 
ply  laden  with  names  and  daiot,  attd  I 
man  who  has  beoome,  in  a  aensA, 
cally  acqndntod  w''     '  ils  of" 

past  Qgcs — who  ba-<  ;uu>a- 

ments,  their  arts,  their  coins,  their  oiiar> 
ters,  tbeir  iostitntions,  and  who  has 
vivified  the  whole  by  a  knnwl«df«  of 
similar  tilings  belonging  to  the  pr 
time.  It  is  safe  to  sny  that  no  man 
ever  understand  hi 
peruBal  of  a  norrati  v 
ner,  make  himself  u  couieinpo 
times  he  is  reading  about ;  a;i 
may  know  the  post  a  little  as  au 
g«nt  man  of  affairs  knowe  tlie  pr 

We  had  a  splondid  nmntp}*  Im(«  ' 
lhE«  citT  ■ 
book.teii 

The  "Ex  tirto 

of  over  !i...>   ..,.„. 
women  of  the  aver 
•II  popUx    ' 
tboa  hat 
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I  grade,  to    five    very  simple    qnesUona 
I  forming  an  esamioAtion  paper  set  for 
I  oondidates  for  odmusion  to  a  free  sten- 
cgrapbic  class  at  the  Cooper  Institate. 
'These  damsels  were  asked,  among  other 
things,  to  state  how  many  motions  the 
earth  hua,  and  how  much  time  each  oc- 
cupies; also  what  oansea  the  change  of 
>Bea9one.     These  things  had  been  fully 
explained  to  them,  &s  was  supposed,  at 
school ;   and  all,  or  nearly  all,  had  in 
point  of  liaot  retained  some  shreds  of 
the    phriueology  in  which  the   expla- 
nations had  been  conveyed.    Here  are 
tome  examples  of  the  anawora  to  the 
question  as  to  the  motions  of  the  earth : 
"  One  motion.    One  year.     The  mo- 
tion of  sun  round  the  earth." 

"Two motions.    Night,  Day,  twelve 
boors  for  each." 

"Four  motions,  it  revolves  on  its 
I  axis  around  once  a  year,  and  the  four 
^motions  cause  the  seasons  spring,  sum- 
mer, fall,  and  winter." 

^'  The  revolution  of  the  earth  on  its 
jftxis,  and  the  inclination  of  28(  per  cent 
of  its  poles  to  the  plane  of  its  orbit." 

"  Two  motions,  day  and  night.    The 
tloTi  oaoses  the  earth  to  move  around 
axia  every  twenty -fonr  hours." 
"Two,  Hogular  and  Circular,  twelve 
honrs  for  each." 

"  If  the  earth  would  nut  bo  round, 

the  snn  and  moon  could  not  go  round 

the     earth.      Son    takes    twenty-four 

jbonrs.    Moon  takes  twenty-four  hours. 

'^Stara  at  night." 

We  can  not  afiTord  more  space  to  this 
rubbish.     SufBco  it  to  say  that  our  con- 
temporary prints  the  answers  given  to 
r|he  Mverol  questions  by  fifty-aix  of  the 
ates,  and  that  they  all  display  tlie 
aoat  deplorable  ignorance  and  confu- 
ion. 

The  problems  of  how  science  shall  be 
taught  in  the  public  icFiools,  or  indeed 
whether  it  shall  be  brought  into  them  at 
,d'  ■  ■  '  '  '  '  I'U  upon  having 
(r,  Thejn^d  to 

Bali/ 


public  school,  and  to  understand  hoif; 
to  build  up  in  that  mind  a  fabric  of  rei 
and  coherent  knowledge.  Let  us  tni 
children  out  of  the  public  schools  igno-' 
rant,  if  need  be,  of  many  things  that  are 
taught  to  them  now ;  but  let  this  idea  at 
least  be  rooted  in  their  minds,  that  this 
world  is  made  up  of  real  things;  and  this 
farther  idea,  that  words  are  worse  than 
useless  unless  they  can  be  applied  in  the 
most  definite  manner  to  well-understood 
obJeot«  of  sense  or  of  thought.  What  a 
blessing  it  would  be  if  we  could  inspire 
the  rising  generation  with  a  real  horror 
of  vague  and  meaningless  language  I  It 
wonld  mean  nothing  less  than  an  In- 
telleotnal  revolution  in  the  world — or  at 
least  in  our  considerable  portion  of  it. 


TBS  SEOOGNinoir  or  Tsura 

Iv  there  should  arise  a  class  of  men 
who  were  able  to  distinguish,  promptly 
and  invariably,  genuine  things  from  imi- 
tations, facts  from  falsehoods,  and  truth 
from  error,  they  wonld  have  an  almost 
inconceivable  advantage  in  the  struggle 
of  life.  The  tricks  of  Impostors  wonld 
never  deceive  them ;  the  bubbles  of  vis- 
ionaries would  never  delade  them ;  they 
would  never  be  misled  by  the  sophistrios 
of  shallow  theorists ;  never  be  enslaved 
by  baseless  superstitions.  Such  wisdom 
is  BO  unlike  what  the  world  has  ever 
known  that  the  idea  savors  of  Utopia 
or  the  millenninm,  and  to  express  it 
seems  almost  childish.  Tet  it  is  a  fact 
that  some  progress  toward  this  ideal  has 
been  made — some  increase  of  the  power 
of  recognizing  truth  lias  been  gained.  A 
class  of  men  has  arisen  whoso  pursuit  of 
health  is  not  hampered  by  the  delusion 
that  disease  is  a  punishment  for  lapse* 
from  religion,  who  do  not  waste  their 
money  on  schemes  for  getting  more 
power  out  of  a  machine  than  is  put 
into  it,  who  do  not  accept  every  state* 
mcnt  that  is  pat  to  them  with  rhetorical 
vehemence  and  defective  evidence.  This 
rior  disoeniment — far  from  perfect, 
(ho  boat  that  man  has  ever  bad — 
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!b  tiiO  posseasioa  of  those  who  have 
adopted  the  acientifio  habit  of  tboaght. 
A  writer  in  the  '•  Lancet"  romarlia  that 
a  aiipersensitivcDess  with  regard  to 
truth  is  the  essential  characteristic  of  a 
Boientific  frame  of  mind.  Every  sugges- 
tion that  is  offered  in  explanation  of 
phenomena  which  ore  imperfectly  un- 
derstood is  received  with  cautious  re- 
serve. This  characteristic  is  Jiable  to  be 
mistaken  for  uncertainty  or  fur  preju- 
dice ;  but  in  reality  it  is  solely  the  out- 
ward sign  of  a  just  appreciation  of  tbe 
numerous  sonrcos  of  fallacy,  which  so 
often  tend  to  render  the  most  brilliant 
speculations  worthless,  when  examined 
rigidly  and  coldly  by  the  ideal  standard 
of  truth.  When  gauging  the  probability 
of  the  truth  of  any  suggested  explana- 
tion, it  is  held  to  be  scientifically  un- 
sound to  welcome  it  merely  because 
some  one  of  undoubted  honesty  of  pur- 
pose lias  expressed  bis  entire  belief  in 
it.  There  is  always  the  posBibility  of 
mental  bias  to  be  reckoned  with,  as  well 
OS  the  pontibilJty  of  unconscious  dclo- 
sioo.  No  single  sense  is  to  be  implicitly 
trusted.  A  preconceived  idea  may  lead 
to  the  recognition  of  one  property,  while 
others  of  greater  importance  are  over- 
looked. Pushed  to  its  logical  conclu- 
sion, thb  ideal  standard  of  troth  de- 
mands more  proof  than  can  ever  be 
obtained,  and  for  working  purposes  it 
is  found  convenient  to  employ  what 
may  be  called  provisional  truths,  which 
we  accept  on  account  of  the  facts  that 
appear  to  support  them  being  vastly 
more  numerous  than  those  that  appear 
to  oppose  them,  or  because  they  have 
been  set  forth  by  careful,  conscientious 
observers,  after  thorough  consideration 
and  elimination  of  all  probable  soaroea 

[  of  error. 

Ill  Tiication  fosters  delusion; 

iiide.  lis  are  mo«t  rife  with  tbe 

;  ambitious  condition  which  often  comes 
from  "  n  little  learning,"  when  the  whole 
ia  liable  to  be  rashly  aatnmed  froon  tbe 

part;  when  a  f-^     - —    '  *-  *'; 

maj  be  ntistak' 


the  result  of  an  erroneotis  otMBrrattoo, 
unchecked  by  scieniifio  training,  may  be 
hastily  considered  to  amount  tu  demon. 
BtratioD.  Education  can  hove  no  mure 
important  aim  tlian  to  < 
the  best  known  method  co^ 

tion  of  truth.  Everyday  r  tinrBi 
they  will  hove  to  decido  ui  to  i  liO  troth  ( 
falsity  of  some  statement ;  and  what  U  tp 
preveot  their  going  astray,  if  they  hare 
not  been  practiced  in  searchijig  out  ell 
modifying  circumstances  of  a  problem, 
if  they  have  not  been  accustomed  to 
finding  the  balance  of  oideoo*!  and 
tuught  the  great  lesson  that  jadgmant  ia 
not  to  be  given  rashly,  but  moat  bo  no- 
pended  when  sn£5cient  data  to  tramat 
a  decision  ore  not  obtiunable  f  Tbs  old 
studies  of  our  schools  do  Dothing  toirard 
training  the  young  in  examining  efrl* 
dence  and  forming  judgmental  Ilia 
study  of  science,  however,  when  rightly 
conducted,  mainly  consista  of  the  pro- 
cess of  investigation,  the  very 
ment  which  popils  must  be  able  to 
handily  in  after  life  to  save  thomoelif 
from  becoming  the  victims  of  Im; 
and  swindlers.  Aside  from  the  niaUirioI 
advantages  involved,  the  habit  of  mak- 
ing truth  the  goal  of  his  exertioat  is- 
spircs  in  tlie  young  Icarnc-r  a 
and  fondness  for  truth  fur  its  own 
wiiich  can  not  fail  to  have  an  ele 
influence  on  his  character.  Sda 
shonld  have,  therefore,  an  Important 
place  in  every  school  programma; 
shonld  be  Introduced  in  the  lowi 
grades,  in  order  to  give  the  cldld's 
folding  faculties  the  proper  hcnt : 
it  should  bo  continued  ' 
school  course  in  order  I 
formed  habit  of  IntelligcDt  inquiry  from 
being  lost  by  on  in  terra  ptioo  of  lla 
erdse.  Onr  children  eoald  well  oilii 
to  .J  '   ■  n 
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ing  truth  from  falsehood.  An  encoar- 
agiDj  improvetnent  in  uur  educationii] 
ideas  iias  been  shown  of  late,  and  it 
sMiDB  as  if  the  time  could  not  be  far 
distant  when  ull  who  have  any  voice  in 
the  training  nf  the  yonog  will  see  clear- 
ly what  knowledf^e  and  what  acquire- 
men(B  are  of  most  worth. 
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Ihdjtiddalism,  k  Ststcm  of  Pourtcs.  By 
Words woRTB  Dohisthorpk,  Barri8i«r-al- 
Law,  author  of  "  Principles  of  Plutolo- 
gy,"  etc.  London  and  New  York  :  Mac- 
millon  k  Co.     Pp.  303.     Price,  $4. 

This  is  a  work  which  wc  feci  justified, 
after  a  careful  perusal,  in  commending  to 
the  study  of  our  readers.  The  questioDS 
which  It  discusses  are  of  the  first  impor- 
tnnce,  and  Mr.  Donisthorpe  gives  one  the 
impression  of  a  nmn  thoroughly  familiar 
with  his  own  ground,  and  whose  conclusions 
have  not  been  formed  at  hap-bszard  or  with- 
out deep  and  earnest  reflection.  The  main 
idea  of  the  book  is  that  individualism  proper- 
ly nnderstood  furnishes  the  key  to  a  true 
potitical  system.  The  last  thing  M.r.  Donis- 
thorpe  would  wish  to  do  would  be  to  relax 
the  bonds  of  society.  His  aim,  on  the  con- 
trary, is  to  strengthen  lUid  perfect  society, 
in  the  first  place,  by  a  scicndflo  separation 
of  tbe  domain  of  tbe  state  and  that  of  pri. 
vste  actlrily ;  and,  secondly,  by  carrying  to 
\u  fullest  legitimate  derelopment  the  prin- 
ciple of  Individual  liberty.  He  has  not,  pcr- 
hnps,  developed  his  thesis  in  the  most  co- 
herent manner  pos.<4iblc ;  we  think  the  work 
might  be  rearranged  and  perhaps  some- 
what compressed,  with  advantage  (o  the 
main  argmnent;  but  meantime  we  are  glad 
to  rcoogni/c  in  H  a  powerful  and  timely  plea 
for  principles  of  government  with  which 
"The  Popular  Science  Monthly  "  has  always 
been  distinctly  in  sympathy.  Mr.  Donis- 
thorim  writes  as  a  lawyer ;  and  the  influence 
of  his  juristic  studies  Is  visible  on  every 
page.  At  tiroex  his  argument  gains  in  force 
through  the  dispassionate  practicality  of 
the  legal  mind ;  and  at  times  It  as«uioea  a 
karocter  snmcwhat  too  forsniiie  for  tbe  best 
atral  elTcct. 
In  -'"  ^  c  a  discnsilon  of  tbe 

Ktowti.  iha  state.    There  is 


nothing  here  distinctly  novel.  As  regards 
the  origin  of  political  government  the  author 
accepts  the  ideas  of  Mr.  Spencer,  and  refers 
also  with  approval  to  "  the  learned  and  fas- 
cinaUng  works  of  the  late  Sir  Henry  Mame." 
He  develops  well,  however,  the  Idea  that 
the  tendency  of  tnodem  times  has  been 
toward  the  forming  of  Larger  and  larger 
political  aggregates ;  end  that  In  the  pres- 
ent day  the  facilities  for  communication  and 
transport  which  science  baa  made  available 
have  increased  more  wonderfully  than  ever 
the  possibilities  of  state  growth.  Apparent- 
ly Mr.  Donisthorpe's  ideal  is  one  center  of 
law — so  far  as  hiw  is  an  absolute  necessity 
— and  the  widest  possible  individual  liberty 
throughout  the  whole  community.  He  b 
not  a  friend  to  what  is  called  "  local  op- 
tion " ;  he  considers  that  it  means  little  else 
than  local  tyranny,  and  perhaps  he  is  rigfat. 
He  does  not  believe  in  cutting  up  a  country 
into  larger  and  smaller  geographical  squares, 
and  making  the  conditions  of  life  for  cacli 
roan  depend  on  the  particular  square  in 
which  be  chances  to  live.  He  holds  that 
the  some  (legal)  conditions  of  life  should  be 
available  for  all  members  of  the  community, 
and  that  these  should  be  of  the  simplest 
character  possible.  "  Imperial  law,"  he  says, 
"mast  henceforth  be  based  on  individual 
and  local  liberty.** 

Chapter  II  deals  with  "The  Stnicturo 
of  the  State."  The  author  announces  him- 
self a  thorough-going  democrat,  and  ventures 
to  lay  down  the  principles  to  which  a  true 
democratic  government  must  conform.  Wo 
must  refer  to  the  book  itself,  however,  for 
his  definition  and  defense  of  democracy,  in- 
cluding the  principle,  unreservedly  accepted, 
of  universal  suffrage.  One  remark  here  is 
worth  quoting  :  "  Majorities  for  their  own 
sakea  would  do  well  not  to  bring  mlnoritlM 
to  bay.  The  result  may  be  either  piiinfiil  or 
humiliating — painful,  as  when  the  minority 
(In  heads,  in  riches,  and  in  organization) 
withstood  the  tyranny  of  the  Stuarts ;  hu- 
miliating, as  when  England  bowed  down 
before  the  detennincl  Boers  of  the  Trans- 
vaal. It  is  not  wise  to  threaten  what  yoa 
do  not  mean  to  perform.  Minorities 
action  ;  majorities  as  a  rule  do  not." 

In  Chapter  HI,  on  "Tbe  Functions  of 
the  State,"  wc  have,  in  the  first  place,  a 
rhmni  of  the  fanotioos  ooaunaoly  aaaigned 
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to  modern  ^rornmenta  ;  and,  aeoondly,  % 
criticism  of  the  tcmlcncy,  juBt  at  pr(»imt  in 
the  nsccndant,  of  loolcing  to  legislation  for 
tb<.'  cure  of  nil  ills  and  the  securing  of  ail 
benefits.  "Ttie  spirit  of  Iho  individualist 
movement,"  the  author  tells  us,  "  is  one  of 
ruaisiauoc  to  any  overstepping  by  the  legis- 
lature of  its  normal  tioundaries.  It  is  the 
embodiment  of  the  absolute  principle  of  civil 
liberty,  or  the  greatest  poaslble  liberty  of 
each  compntible  with  the  equal  liberty  of 
all."  W«  need  hardly  rjbserve  that  this  \« 
Hound  Spencerioa  doctrine.  Later  on  in  the 
Tolume  the  author  has  a  good  deal  to  say  in 
criticism  of  Mr.  Spencer's  "  Man  e».  the 
State  " ;  but  tbi«  doe«  not  prevent  his  recog- 
nizing Mr.  Spencer,  on  the  first  page  of  his 
preface,  a*  the  man  "  who  has  contributed 
more  to  the  scientific  study  of  society  than 
•ny  other  thinker — not  even  excepting  Au- 
guatc  Comte  or  John  Austin '' :  and  as  the 
one  to  whom  the  merit  belong?  ''of  formu- 
lating this  (the  individualistic)  theory  of 
government,  and  thus  of  laying  tlic  rough 
foundation  on  which  a  sound  art  of  politics 
may  bo  based."  Mr,  Donistborpe  laments 
the  fact  that  in  England  to-day  "  the  Cnn- 
servalivc  party  have  thrown  in  their  lot 
with  state  Bocialisai,"  and  are  now  playing 
with  the  Liberals  a  game  of  grab  for  the 
votes  of  those  whom  a  Socialisiio  programme 
attraots.  He  shows  reasons,  however,  for 
holding  that  the  present  tendency  is  rather 
an  eddy  in  the  general  current,  than  a  main 
movement  likely  to  be  oontinned  in  the  fu- 
ture— a  reaction  toward  uointdligcnt  politi- 
oal  methods  due  to  the  re«eut  ink;lusion  (he 
!b  speaking  of  England)  of  lower  layers  of 
the  population  in  the  electorate. 

We  pass  over  Chapters  IV  and  V,  en- 
titled "  What  is  Property  ?  "  and  "  What  is 
Capital  ?  "  which  do  not  seem  to  ns  to  have 
a  very  direct  bearing  on  the  main  purpoxe 
of  the  t>oak;  while  the  style  in  which  they 
aro  written  Is  somewhat  tlresomely  dispu- 
tatiou.'^.  The  chapters  on  "  The  Labor 
Question "  and  "  The  rapilalization  of  La- 
bor," which  immediately  follow,  are,  on  the 
other  hand,  full  of  intemt.  lu  the  first  of 
thc<i«  tlio  author  d«iwribc«  with  gr«at  fori.<« 
the  present  eoonumiu  cuudiiiou  of  lh(>  la- 
tK>rin«;  classes.  Uu  accepts  without  roMrve 
Uie  Ricardlan  doctrine  of  the  tcndonoy  of 
to  a  minimum,  malutoltting  that  U 


haa  been  so  irreaitiblv  frfnTect  a  priori  UlM 
to  digcuas  it  in  the  ;  p«rdal  facta 

or  obs«^rvations  in  1 1  H-astc  of  time 

lie  pours  unmeasured  ndiculc  cm  tho  jutm- 
tangled  doctrine  of  "the  standard  of  com 
fort"  by  which   aomn  |>olitica>J  ecotKmdsta 
try  to  make  the  Ricardian  law  appear  las 
cruel  in  lu  operation.     "  Wagvdom,"  aay* 
Mr.  Donistborpe.  iii   only   a    »faaile    better 
than  serfdom,  and  is  virtually    a   kind  et 
serfdom.      The    remedy    for    it,    howrrcf, 
does  not  lie  in  socialism,  whidi  would  only 
aggravate  all  the  ills  of  eocivty,  but  is  tbe 
substitution  for  the  wage  system  of  wht  _ 
Mr.    Donisthorpe   mils   "the  captUUa^j^H 
of   lutior."     His   idea  Is  tirieity    thia:   ■! 
wage-earner  at  present  takes,  whea  be  eta 
get  it,  a  certain  average  wage  from  hla  em- 
ployer, the  amotmt  nf  which  docs  OM  d*' 
pend  upon  the  profitablcneu  or  oiharwia*  to 
ilia  employer  of  th<<  buitineM  oorriod  cm.    Ib 
other  words,  tbe  employe  I  '  .'jr  UbotW 

a  certain  wage  independt  forawM 

of  bis  business.  Kow,  nubody  ituuxv*  •!>- 
other  without  charging  aooHrthing  foe  It; 
and  the  capitalist  class  recoup  tbawiwlw 
for  insuring  a  certain  average  wage  l« 
employes  t>y  pmiUny  tkat  aurofft 
tnhai,  pff/uipt  etmtidfTithlji,  h*lo»  wA«f 
overact  projUx  would  jwtify.  By  Ibr  «»|»i- 
lalization  of  labor  Mr.  Donlatborpti  immos 
treating  labor  as  capital  (wlilcb  be  h»- 
tends  it  Is),  and  establiahing  a  putaar- 
ship  between  it  and  capital — ■  tnic  pwtBV- 
ship,  in  which  gains  and  loasas  would  N 
vharcd.  Mr.  Donlslhorpn  shown  bow  a  ft^ 
ginning  might  bo  mads  by  taking  tbe  M«r 
age  wages  in  one  or  more  linei  of  basiaaa 
for  a  («rtaiu  number  of  ycam,  and  Islas 
the  proportion  whioh  th(<«e  hail  Iimmi  •• 
average  profltw  driring  tliv  aain*  (icriod.  TV 
Uborers  might  then  approach  '^■-  -^-.^i-lbja 
and  say;    Tbet>c  are  the   uu  ^f 

been  able  to  pay  us  on  the  iinnn^'ii?  m  i» 
Buring  us  a  fixed  cowipwuatiow  vbtIbB  jw 
b<:  '.  ornot.     K'  'i  t» 

II  ,  Ml  innph  "••,  i«F 

I,.; 

I"    ' 

of  ihf  1 

will    pn\ 

are  lew,  you  wtU  pay  u< 
We  rouKt  refer  •*-<— 
vrlah  tosMv  bovnii' 
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of  the  plan  proposed,  to  Mr.  Dooiathorpe's 
book,  merely  obacirinK  that,  in  point  of  prac- 
tical BiiggCMtivenesB,  we  consider  the  two 
chapters  last  mentioned  worth  a  «core  of  euch 
iMoka  M  "  Looking  Backward."  We  do  not 
say  that  every  difficulty  has  been  fully  met ; 
but  we  do  My  that  Mr.  Doninthorpc  has  pro- 
pounded a  scheme  which  is  not  net^sanrily 
Utopian,  and  which  seems  to  contain  grent 
promUe  of  good.  Surely,  on  the  face  of  it, 
it  is  evident  that  society  must  some  day  dis- 
cover some  better  principle  than  that  ac- 
cording to  which  the  laborer  of  to-day  pro- 
fesaedly  gives  the  leant  amount  of  work  for 
the  largest  amount  obtainable  in  wages,  and 
the  capitalist  the  smallest  omoant  in  wages 
for  the  largest  amount  obtainable  of  work. 
Such  a  principle  means  war,  means  waste, 
means  wide-spread  social  demoralization ; 
and  it  must,  if  society  is  to  endure,  be  suc- 
ceeded at  no  distant  day  by  some  true  prin- 
ciple of  accommodation  and  harmony.  In 
virtue  of  which  it  shall  become  the  interest 
of  the  laboring  Masses  to  promote  the  crea- 
tion of  wealth  by  faithful  and  intelligent 
work,  and  the  interest  of  the  capitalist  class 
to  extend  the  fullest  measure  of  justice  to 
those  whose  labor  fructiflcs  their  capital. 

The  closing  chapter  of  the  book  contains 
a  most  effective  criticism  of  socialism  in  re- 
ply to  a  Mr.  J.  L.  Joyne.'*,  who,  if  we  remem- 
ber rightly,  wos  a  co-ial>orer  with  Mr.  Henry 
George  in  England.  It  is  aatisfactury,  in 
these  days  of  crude  theories  and  doleful 
vaticinations,  to  meet  with  a  book  written  in 
OS  sober  and  withal  as  cheerful  and  hopeful 
u.  spirit  03  this  of  Mr.  Donisthorpe's.  We 
wish  very  much  that  tbe  more  helpful  por- 
tions of  it  could  be  presented  to  tbe  public 
in  briefer  and  more  popular  form;  hut,  as  it 
is,  we  trust  that  the  book,  as  a  whole,  will 
be  read  and  pondered  by  all  who  are  inter- 
ested in  social  problems. 

limtODDCnO!)  TO  THE  SnTDT  OF   PlIILOSOrBT. 

By  WiLLCAU  T.  Harris.  Comprising 
Passagee  from  his  Writings,  selected 
and  arranged,  with  CommentaiT  and  II- 
luatration,  by  Makictta  Kjes,  \cw 
Vork  ;  D.  Applcton  it.  Co.  Pp.  287. 
Price.  ll.fiO. 

Tbis  rompilation  haa  lieen  made  in  order 
Ui  adapt  for  class  u&e  the  t—xhlngn  con- 
»tu«ti    In    1'  I-    pbilosoiihicol 

rkx  and  '  :  xrris.     Many  of 


the   passages  have   been   taken    from    the 
"Journal  of  Speculative  Philosophy,"  others 
from  the  editor's  prefaces  to  volumes  in  the 
"  international  Education  Series,"  from  Or. 
Darris's  lectures  at  the  Ck)ncord  School  of 
Philosophy,  and  from  his  articles  in  various 
educational  journals.     The  illustrations  laup* . 
plied  by  Miss  Kies  ore  such  as  she  has  used* 
with  her  classes  of  girla  at  Mount  Holyoke 
^minary.     The  opening  chapters  deal  wiili 
"  Methods  of  Study,"  the  "  Presuppositions 
of    Eiperience,"   and  the   "  Philosophy   of 
Nature."    The  rest  of  the  volume  deals  with 
man  as  a  self-active  individual,  taking  up  in 
successive  sections  nense-perccption,  repre- 
sentation, reflection,  the  syllogism,  tbe  abeo-  - 
lute  idea  or  the  reason,  tbe  emotions,  audj 
the  wllL    The  concluding  chapter  discu 
the  immortality  of  mon,      "  PhiloBopby 
presented  by  Dr.  Harris,"  says  Miss  Kiea  in 
her  preface,  "gives  to  tbe  student  an  inter- 
pretation and  explanation  of  the  phases  of>| 
existence  which   render   even  the  ordin 
affairs  of  life  in   accordance  with  reasooH 
and,  for  the  higher  or  spiritual  pliaaeii  of  - 
life,  his  interprt'lations  have  the  power  of  a 
great  illuminatJon." 


Promjiim  or  tbi  FDrrmc,  aud  Esbats.  By 
S.  Laixo.  Liondon  :  Chapman  &  Hail. 
Pp.  409.     Price,  S«.  arf. 

It  Ib  charmcteristic  of  man  to  take  pleas*! 
are  in  measuring  bis  strength  against  obela-  j 
cles.     In  the  youth  of  the  individual  or  the 
race,  he  delights  in  athletic  contests  ;  in  the 
prime  of  life,  lie  enjoys  the  straggle  to  obtain 
subsistence  and  comforts  for  his  family,  and 
the  rewards  of  social  eminence;   and  at  ai 
more  advanced  |)eriod  the  study  and  more  or 
lea*  perfect  solution  of  intellectual  problems 
afford  Iiim  satisfaction.      The  world,  or  at,i 
any  rate  the  Anglo-Saxon  race,  may  be  sail!  ^ 
to  have  reached  its  maturity,  and  intellectual 
problems  are  exciting  our  interest  and  en- 
gaging our  powers  w  never  before.     Theral 
have  been  a  few  philosophers  In  every  age  ' 
since  the  tteginning  of  history,  but  scientific, 
sodal,  and  religious  questions  are  now  occn- 
pyiiig  the  minds  of  many  who  do  not  claim 
to  be  philosophers,     "  There  la  a  large  and,  . 
I  believe,  rapidly  increasing  class,"  says  Mr.i 
Liting  in  his   introdtirtinn,  "  who   hare   al-l 
ready  acquired  some  elementary  ideas  aboofcl 
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Hdenoe,  and  who  desire  (o  know  more.  Ouri- 
osilj  and  culture  are  ia  effect  cotiTertible 
t«rmB :  the  wish  to  know  ia  the  finit  condi- 
tion of  knowing.  To  many  who  are  in  this 
Mage  of  culture,  but  who  hare  neither  the 
time  nor  facaity  for  following  up  closel}  the 
crer-wideniDg  circle  of  advanced  thought,  it 
xoxj  be  intcrestiag  to  get  some  general  and 
popular  idea  of  some  of  the  unsolved  prob- 
lems which  hare  been  raised  by  modem  sci- 
ence, and  arc  occupying  the  thoughts  of  the 
men  who  lead  its  van."  To  meet  the  want 
deBnedln  this  passage  is  the  object  of  the 
present  volume.  The  questions  which  the 
aathor  discusses  in  his  earlier  chapters  re- 
late to  the  past  historjr  of  the  earth  and 
other  cosmic  bodies.  These  are,  How  long 
hiu  the  sun  tieen  giving  oat  beat  enough  to 
■nstoio  life  on  the  earth  *  What  is  the  uni- 
verse mode  of  J  What  has  been  the  climate 
of  the  earth  in  geologic  times  ?  When  was 
the  QWial  period,  and  bow  long  did  It  last  ? 
From  these  topics  he  posses  to  the  consider- 
ation of  the  antiquity  of  man  and  the  method 
of  his  origin.  A  chapter  is  devoted  to  "  Ani- 
mal llagoetism  and  Spiritualism";  severs! 
religions  questionti  are  then  taken  up ;  and, 
finally,  certain  economic  problems  are  con- 
sidered. The  religious  questions  are,  whether 
agnosticism  Is  reconcilable  with  Cbrisliaoity ; 
how  great  a  historical  element  there  Is  in  the 
Gospels ;  and  whether  the  skepticism  of  the 
pr«Mjit  day  justifies  pessimism.  "  The  Creeds 
of  Great  Poetd  "  are  also  passed  in  review. 
First  of  the  political  and  economic  essays  ia 
an  analysis  of  the  reasons  for  the  tension 
which  keeps  Europe  oonsuntly  armed ;  the 
others  deal  with  the  financial  problems  of 
England,  iknd  the  Increase  of  population  with 
reference  to  the  food-supply  of  the  world. 
Id  the  ease  of  each  problem  which  be  r«]a«e, 
Mr.  Laing  makes  evident  what  solution  he 
tteema  most  probable.  His  discussions  show 
a  thorough  knowledge  of  and  sympathy  with 
the  sdeDiific  enlightenment  of  the  times; 
and,  In  regard  to  those  qoestians  which  nan 
mM<  aBswcr  In  the  fature,  he  is  generally 
ooafldent  that  scienoe  will  be  able  to  give  a 
ben^oeoi  solution.  The  only  cjccptlon  Is 
In  regard  to  the  food  problem,  whore  he 
can  aee  rtllef  only  fri)m  a  ilimliiishwl  birth- 
rate or  an  Inercoeed  d<?atb-r«U<,  and  the  idea 
of  discovering  now  waya  of  produtiag  edlWc 
product*  ia  not  roanUomA 
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TnfBER  ANn  sons  or  m  Dusajo 
HASitHALL   Waau.       Loiidoti 
York :  MacmillaD  &  Oo.    Pp.  295.    Vnot, 

TaiB  work  originated  In  «  icrica  of  ihMt 

articles  in  "  Nature,"  and  forms  one  of  Iki 
Messrs.  UacmiUan's  "  Kature  S«rle«.**  U  b 
intended  as  a  popular  sdcnUBc  rmtber  ifcm 
an  exhaustire  and  technical  ■ccooai  of  lu 
subject  The  opening  i^pten  doU  wMi 
the  general  chancter  ani!     .  omI  ||h 

properties  and  variedea  CI  il« 

tlie  classification  of  timbcrii  ba^od  as 
properties.  An  extended  review  of 
cries  about  the  ascent  of  water  tn  tall 
is  given,  the  concluaion  of  the  aatbor 
that  of  the  imbibition  theory  of 
the  osmoeis-gas-preseara  theoiy  of 
Godlewskl  and  others,  the  Utter  la  llw 
probable.  While  he  admits  that  the 
mical  character  of  tlic  respiration  of  pnit». 
plasm,  on  which  the  oemosis-prewure  tliMty 
depends,  is  not  proved,  be  "'■'►'iBiiit  Hat  i*. 
cent  rvacarchea  are  in  favor  of  GodtewiMni 
views  oa  (o  the  behavior  of  the  prato|ilaaB. 
The  next  thtve  chapters  de^l  with  the  diy- 
rot  and  other  diseases  of  timber  oanaed  by 
various  fungi,  figures  of  which  are  ^v(». 
The  structure  of  the  bark  of  treee,  aad  Che 
prooesa  of  healing  wounds  by  ocvIohmo,  an 
then  deacribed,  with  iliuatnuiona.  JUUnd^ 
to  diseases,  the  author  deecribos  **  canker,* 
or  the  larch  disease,  leaf  disease*,  an4  piae 
bliater.  The  Onal  chapter  deaU  with  tht 
"  damping  off  "  of  seedling  trees. 

IxBTrruTiB  or  Ecokohmb.  Br  K,  B.  JU(' 
Daxyrs,  D.  D.,  LL.  D.,  IVraiiWnt  oT  BiowB 
University.     B<.  ~'     r,  BwMl  4 

Oo.     Pp.  227. 

Tm  most  oonnpicuouK  leainre  of  lUa 
book  ia  the  Ihonaghaaaa  with  wUtIt  M«  <ai^ 
tenti  has  been  analyaed,  rlanaWoil.  «■!  m^ 
notat«d.  It  is  introduoad  fajr  n  <iiBpte  4r 
lining  the  field  of  cooaonlaa  anil  iralJif 
the  nature  of  the  dilef  Khiiolii  of  9^m^ 


mista.    The  body  of  the  « 
six  parts,  devoted  raapaci: 
exchange,   money  and    < 
OQOtnmption,  and  '*  practl. 
economic  llieory,"  which 
teraon  "' 
Buiet,  t^ 
mcsitarj 
MlW||e*   . 


led  hua 


Uie  moat  diffloult  Aectiona,  for  high-itcbool 
and  ncaUemy  classes.  Its  point  of  Tiew  i» 
historical,  though  it  maintainii  the  ciistenoe 
of  general  eoonomic  iawe,  abaoluLcly  and 
universally  valid.  Its  sundering  of  cco- 
nomica  from  ethics,  jurisprudence,  and  soci- 
ology in  general  is  less  arbitrary  than  in 
most  trcatise«i.  It  makes  wealth,  not  ex- 
change, the  central  conception  of  the  science, 
and  recognizes  immaterial  wealth  as  well  as 
material.  On  the  difficult  topic  of  value,  the 
fresh  analyses  of  Bohm-Bawcrk  and  Men* 
ger  are  heeded  and  in  part  followed.  The 
leading  ideas  are  diBtinguiataed  by  beary 
type,  and  each  section  is  accompanied  by  a 
list  of  references  bearing  npon  its  subject' 
matter,  and  by  copious  note:*.  The  volume 
tsicks  an  index. 

Eclectic  Phtsical  GKooiuPirr.  By  Kos- 
8nx  HiNMAM.  Cincinnati :  Van  Antwerp, 
Bragg  &  Co.  Pp.  383.  12mo. 
SiHoa  pbpical  geography  includes  parts 
of  nearly  all  branches  of  science,  and  its 
study  precedes  that  of  the  sciences  in  many 
acbook,  an  introductory  chapter  baa  been 
prefixed  to  this  book,  in  which  the  chief 
properties  of  matter  and  of  beat,  light, 
ma^ctlsm,  and  electricity  are  S(!t  forth. 
The  topics  forming  the  body  of  the  book  are 
arranged  in  a  logical  order,  putting  first  the 
relations  of  the  earth  to  the  other  members 
of  the  solar  system.  After  this  difficult  snb- 
jeot  has  been  diapottcd  of,  the  atmosphere 
is  consiiiered,  for  the  reasons  that  it  forms 
the  outer  envelope  of  the  earth,  and  that 
tt«  action  is  the  proximsto  raiose  of  all  do-  • 
tails  in  the  relief  of  the  land  and  of  the 
more  conspicuous  phenomena  of  the  sea. 
Next  come  descriptions  of,  first,  the  sea, 
and  then  the  land.  The  subject  of  climate 
follows  these,  and  the  concluding  chapters 
deal  with  life,  from  yeast  up  to  roan.  The 
details  cuueerning  the  various  topics  are  put 
in  small  tyiio.  The  text  is  illustrated  by 
one  hundred  and  fifty  outs  and  many  maps. 

ALch-'  •!  DioTioHABT.     Edited  by 

D*^  -iTOM,  M.  D.,  and  Rov.  Ai.- 

Bti.t  i>  AnrHONY.  Philadelphia  : 

Ttu-  l!;-i'ii   il  Society  of  PcnnaylTonia. 
Pji.  \LMj.     i'rifO,  |8. 
Tuu  (<H-«lmUry  is  based  n(>oo  an  snony- 


Dencke,  and  containing  about  three  thou- 
sand seven  hundred  words.  The  monuscripl 
was  carefully  examined  by  the  Rev.  A.  8. 
Anthony,  who  is  a  bom  Lon&p6,  after  which 
beand  Mr.  Brinton  together  passed  in  review 
every  word  in  the  dictionary.  No  attempt 
bos  iHien  made  to  increase  the  lexioograpby 
by  the  insertion  of  words  or  forms  obtained 
from  the  Delaware  language  of  to-day.  The 
editors  have  confined  their  efforts  to  pre- 
sentiag  this  work  as  exclusively  concerned 
with  the  dialect  as  employed  by  the  Mont- 
vian  missionaries ;  and  hence  all  addition* 
to  the  vocabulary  have  been  from  thoir 
writings,  A  full  index  enables  the  equiva- 
lent of  any  English  word  to  be  found  in  the  i 
dictionary,  if  it  is  therein.  The  volume  ia 
printed  on  rough,  heavy  paper,  with  uu- 
trimmed  edges.  It  is  the  first  of  "The 
Penn'a  Students'  Scries,"  a  aeries  of  volumes 
to  contain  material  of  interest  to  the  student* 
of  Pennsylvanian  history.  Copies  may  b«  { 
procured  from  the  Librarian  of  the  Histori- 
cal Society,  1300  Locust  Street,  Fhikdelpbio. 

Toi  IiTDUBTRiAi.  PaoaKua  or  thk  Natiom. 
By  Edward  Atkihbon,  LL.  D.,  Ph.  D. 
New  York  :  Q.  V.  Putnam's  Sons.  Pp. 
895.     Price,  |2.50. 

UiroKB  the  above  titlfl  Mr.  Atkinson  haa 

combined  two  scries   of  magazine   articles 
dealing   with    economic    subjects,   t<igethor 
with  two  or  three  addresses  not  before  pub- 
lished.    The  statements  and  inferences  pre- 
sented  in   this   volume   are    based   on   tho 
author's  extended  study  of  (he  national  so- 
counts    and   the  statistics  of  intemationil ' 
commerce.     In  the  paper  which  stands  firat, 
the  idea  Is  presented  that  "  while  the  power 
of  mankind  to  consume  the  products  of  the 
earth  is  limited,  the  source  from  which  man 
may  draw  satisfaction  for  his  material  wants 
is  practically  unlimited."     A  special  part  of 
the  subject  of  production  and  consumption, 
namely,  the  food  question  in  America  and 
Europe,  is  treated  in  tho  next  csHay,  and  a 
host  of  facts  and  flgttrvs  ore  given  bearing 
on  the  existence  of  waste  and  want  side  by 
side.     In  the  two  articles  on  "  The  Relative 
Strength   add   W«aknesa  of  Nations,"  the 
strength  of  democrat^,  as  ahown  in  America, 
and  tho  weakness  of  nations  which  are  ^irv- 
....... J  ^,Jr  ninnarchs,  are  analyzed.    Following 

U  a  series  of  papers  dealing  with  the 
uMribution  of  the  pn>dncta  of  industry,  and 
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M  connected  with  this  mbject  the  author 
diseugsea  in  anoUier  essay  the  question 
'•  Wh«l  gh»ll  be  taxed  •  "  Tlie  general  oon- 
claaions  to  which  this  series  o{  inquiries  leads 
him  are,  that  the  working  classes  are  obtain- 
ing  a  coustantljr  increasing  and  the  capital- 
ists A  con.<<tant)y  dlminiahing  share  of  an 
inureasing  product ;  that  the  share  which 
any  person  ma;  secure  depends  upon  his 
lue  of  his  own  abilities ;  and  that  all  laws 
reatrfcting  the  free  use  of  time  and  talent 
are  inconsistent  with  progress.  In  the  latter 
portion  of  the  volume  are  papers  on  "Slow- 
burning  Construction  "  (illustrated) ;  "  The 
Hissing  Science"  (in  which  an  economical 
method  and  sppnmtua  for  cooking  are  de- 
scribed) ;  "  A  Single  Tai  on  Land  " ;  and 
"Religion  and  Life."  Tlie  discussions  in 
this  volume  are  characterized  by  thorough- 
ness of  study,  and  an  earnest  desire  to  spread 
enligfatenmont  on  these  important  subject!. 

A  third  hand-book  of  pronunciation  has 
been  published  by  William  H.  P.  PK\^t^  en- 
titled Seven  TfunuaruJ  Words  ofleii  Mitpro- 
nounced  (Putnam,  J  1.25),  It  is  intended  to 
include  all  the  English  words  and  namra  and 
the  fori'ign  words  liable  to  be  mispronounced 
by  an  English-epoaking  person.  The  words 
aro  all  arranged  in  one  alphabetical  list,  the 
names  only  beginning  with  capitals.  Pro- 
nunciation i»  indicated  by  respoUing  in  full, 
and  in  some  oasc^  how  the  word  is  not  gooDd- 
ed  Is  also  indicated,  and  other  explanatory 
notes  are  inserted.  Where  several  important 
pronunciations  of  a  word  occur,  the  fact  is 
indicated,  Webster's  pronunciation  being  gen- 
erally placed  first.  Prefixed  to  the  list  are  a 
ofaaptcr  on  the  sounds  of  the  English  lan- 
gnage,  BO^estions  on  tlie  use  of  tlie  book, 
and  a  key  of  diacritical  marks.  The  author 
vnnincmtes  forty-two  sounds  in  English,  al- 
though the  American  Philological  AsMcia- 
tion  reoognizcs  only  forty — the  two  addltiott- 
al  oniTS  being  obtained  by  distinguishing  the 
vowel  in  nrrpa  from  that  in  ur^c,  and  the  one 
in  doff  from  that  in  odd.  Two  instanoea  of 
carelnssness  ar*,  that  the  author  names  a*  one 
i)t  hl«  anthoritStw  "  WonH'Slnr's  llnabridpid 
Dictionary,"  mcanitvg  "  Worcoster'n  Quarto 
Dictionary,"  and  ilie  only  pmuunciation  of 
Altfonquin  gSren  in  \Ua  Suppl«m«B(  lo  Wvb- 
»ter  U  Ignorrtt.    Tlie  vuloniv  la  (irinMl  io 


We  have  received  <if  wKat  mi^bi 
styled  calendar  pulilicalinii*  of  the  Si 
sonian  InstitutioQ,  Mr.  H.  II.  Bothmer't'. 
port  on  AMAan^cf  for  the  year  ending 
80,  1887,  and  niuK  AetounU  of  JSttgnu  ta 
as  many  branches  of  inrmtSgatioit  ia  ika 
year  1886.  In  the  first  of  these  pabUcatkar^ 
Mr.  Boebmcr,  after  relating  the  vcarVi  irsas. 
actions  in  his  offict.-,  reiterates  the  nsconi- 
mendation  that  has  been  made  ia 
report',  for  the  designation  of  ■ 
agency  abroad  to  give  personal  atl 
the  bnsinesa  of  t*xehangcB.  Uia 
that  otherwise  only  tempomry  mn]l« 
be  obtained  is  conftrmcd  by  bis  own  «s| 
enoee. — lo  his  Attowt  of  tJu  Progr*^  wf 
North  Amenean  Otology  for  IPM,  Mr.  AVt 
ton  H.  Darton  has  Sought  lo  tuolftde  ab- 
stracts, without  bias  or  partiality,  of  all  bk- 
portunt  put>lications  distributed  ditriB|;  tha 
year.  It  is  imfortoBate,  and  hardly  in 
ing  with  the  ohaniet«r  of  an  ItMlitaliaB 
the  Smithsonian  —  especially  wbea 
years  are  taken  for  the  printing — thai 
ried  preparation  is  offered  as  a 
Tmi«rfection!i,  and  limitations  of 
omitting  the  bibliography,  whid)  U  to  br 
made  a  bulletin  of  tlic  (leolqglcal  HKTTty. 
Mr.  C.  O.  Bodhiiood,  Jr.,  unngei  hia  At- 
count  of  Progrtta  of  VvleamoUtg^  vmi  Bm- 
motogy  under  the  heada,  u  her«lora*%  a( 
Vulcanology — including  volcanic  pbcnowaa 
of  1680,  volcanic  phenomena  of  yavf\am 
years,  and  causes  of  volcanic  action ;  S*t»- 
mology  —  earthquakes  of  1889,  «irtki]ttak« 
lists  of  1685;  caulogues  of  earllu|imkM  i( 
previous  years,  and  ntitdr  M  eaftbqi«k«t| 
and  Seiimometry— :  ■^  rfenrA<  aad 

instruments.     A  bit  <■(  «iigbl  pogM 

is  appended.  —  Mr.  John  MJkmmp  Mmmm 
furuishes  to  tlie  eeri»  »  /?i'AfM».r«|4jf  ^ 
North  Atnerinm  Pali.^'  lof   iSm 

titles  of  works  in  Uio  ot.i. . r  aultan' 

names,  alphal)cticaliy,  and  dcseri(atiant  m 
analyses  of  the  onntcnia  of  ibo 
rate  ones,  in  norao  Insta&oM  of 
fullness.  — Tt. 
Ktf>firTnlinn,    : 


'  snggested  on  the  general  subject  and  in 
mechanics,  beat,  light,  and  electricity.  A 
necrology  and  bibliography  supplement  the 
text. — Prof.  H.  Carrington  Bnllcm,  in  the 
Aeeount  of  Proyra*  in  Chemittry,  gives 
gimllarly  clear  notices  of  papers,  discaveries, 
•nil  experiments  in  chemistry,  with  necrolo- 
gy and  bibliography. — Tlie  PnHfrtsH  of  Min- 
eralogy 1.1  described  by  Edward  S.  Dana 
under  the  heads  of  "  General  Works "  on 
the  subject,  "  Crystallogmphy  and  PhyBical 
Mineralogy,"  "  Chemical  Mineralogy,"  "  New 
Mineral  Ocourrenoes  to  the  Ignited  States 
•ad  Elsewhere,"  and  "  New  Minerals."  The 
bibliography  includes  brief  references  to 
papers  upon  mineral  species. — As  character- 
istic of  Proffrea  in  Zo6loffif,  Mr.  'ITicoJart 
out  obsorreii  that  laore  and  more  attention 
to  being  paid  to  histology  and  embryology, 
pcrlmps  St  an  undue  expense  to  syteioatic 

jaiiiafj,  and  regrets  the  tendency  a<>  hurtful 

I'lo  the  welfare  of  the  science,  but  hopes  that 
in  due  time  it  will  be  corrected.  The  sub- 
ject Is  reviewed  in  the  order  of  zooloi^tcfll 
clasalfication,  and  a  necrology  i»  Bupplie<l. — 
In  the  account  of  Frogren*  of  Anthropology, 
Prof.  Otif  T.  Maton  draws  attention  to  ooni- 
prchcnHire  summaricii,  counsels  of  lectures, 
•nd  descriptions  of  instruincntaliticf.  The 
heads  arc,  "  Archieology,"  "  Biolopy,"  "  Pey- 
chology,"  "  Ethnology,"  "Comparative  Phi- 
iologyi"  ""1  "Mythology    and  Folk   Lore." 

^Clear  Ideas  of  the  principal  papers  are  given 
is  the  Abstracts.     A  bibliography  is  added. 

Mr.  Otii  T.  M<uon  gives  in  the  papers  of 
the  Onited  States  National  Museum  a  valu- 
able contribution  to  anthropology  in  the 
shape  of  an  illustrated  paper  on  the  Cradta 
of  the  AfTuriean  Aborigina.  The  author 
flnda  that  in  both  Americas  the  majority  of 
•ban'ginal  children  are  conlined  in  a  sort  of 
cradle  from  their  birth  till  they  are  able  to 
mik  about.     Dnring  this  period  the  cradle 

fcmrea  coany  purposes— as  a  mere  nest  for 
the  hulplpss  infant,  »s  a  bed  so  constructed 
and  maQipulatcd  as  to  permit  sleep  in  cither 
a  vertical  or  horitoot.il  positiou,  as  a  vt-liicle 
for  carrying  the  child  ^uT'iTiiifil  onllie  moth- 
4ir's  bai'k  or  fniin  tlii'  is,  indeed, 

a  cradle  to  be  huug  oi  ■[  triioe  to 

took,  08  a  playhouse  and  '.•  .  and 


in  the  accounts  which  follow  of  the  cnulle 
systems  of  the  different  tribes,  Meiho<^ls  of 
strapping  the  limbs  and, treating  the  head 
and  their  effects  on  the  fom>,  alfo  enter 
into  consideration. — Mr,  Wntter  Hough't  pa- 
per On  the  PreatTvation  of  J/uteum  Speci- 
mau  from  InteeU  and  tht  EfftcU  of  Damp- 
nsu  considers  the  virtue;)  and  defcctK  of 
various  poisonous  preparations,  and  supplies 
directions  for  accomplishing  the  objects  im- 
plied in  the  title. — Ethno  -  Conrhology  :  A 
Study  of  J'rimitive  Money,  by  liobtrt  E,  C, 
SUamt,  describes  the  many  kinds  of  sheila 
that  have  been  applied  by  primitive  people 
in  all  parts  of  the  world  to  the  purposes  of 
a  currency,  the  methods  uf  preparing  and 
using  them,  more  particularly  the  wampum 
belts  of  our  Eastern  Indians,  and  the  shell 
money  of  the  Pacific  coast.  The  text  is 
illustrated  by  nine  plates  and  many  iiuerted 
cuts,  and  some  doxeu  other  papers  arc  cited 
b  the  bibliography.  —  Dr.  J.  H.  Portcr'i 
No{e$  ot»  tht  Artificial  JJcfomtation  of  Chit- 
dren  among  Savages  and  Civilixai  Propla  is 
also  published  in  connection  with  Pnil.  Ma- 
son's CraiUet,  to  which  it  beiirs  a  close  ivla- 
tion,  as  it  is  in  the  cradles  that  the  deforuin- 
tions  arc  started.  The  subject  is  considered 
by  Dr.  Porter  from  a  broad  philosophical 
point  of  view,  without  much  reference  to 
special  methods  of  deformation.  These  arc 
mentioned  in  a  summary  of  "General  Notes 
on  Dcformitiun,"  which  is  at  the  same  time 
a  bibliography. — Prof.  Maton't  The  Ilumam 
Btatl  of  Burdtn  is  of  a  piece  in  value  and 
interest  with  his  paper  on  "  Cradles."  The 
author  is  set  by  the  sight  of  an  express 
train  to  reflecting  on  the  lung  and  tiresome 
cspcriencc.1  through  which  the  human  miud 
has  passed  upward  to  that  climax  of  inven- 
tion. At  the  lower  end  of  this  line  "we 
come  at  last  to  the  primitive  common  carrier, 
the  pack-man  himself,  and  also  the  pack- 
woman,  for  men  and  women  were  the  flrct 
beasts  of  burden."  Thi*  person,  with  his 
toad  and  his  method  of  attaching  and  man- 
aging it,  arc  onsidered  under  tlie  a«(>ects 
they  preiieiit  or  hare  presented  in  different 
countries  and  ages ;  and  the  whole  is  made 
plain  by  meaiM  of  pertinent  illustrations. 

Ftirtlipr    contributions   by    Dr.    A".    W. 
••'■-''"  ••   •'• *'  '■'  the bontxiruomp 
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jNMiM,  or  albfttrosBco,  fulman,  ahoariTAtere, 
petreb,  gooncU,  cormorants,  pelicans,  etc. ; 
eimilar  Stikdia  of  the  Btiih/MnUy  Ardtimt, 
of  whicb  the  great  blue  beron,  Ardea  hero- 
diaa,  is  selected  as  tlie  tjpe  ;  aad,  uudor  tlic 
hfiirp  of  Contritfutiofu  to  the  Comparativt 
Oileologi/  of  Arctic  and  Sutl•^^re^ie  WtUtr. 
Birds,  a  memoir  oa  "Tbe  Aukleta." 

The  number  of  J7u  AmerieoH  Joumalof 
Ptythologif  (E.  C.  Sanford,  Worcester,  Haas., 
|fi  a  jr«ar)  which  completes  its  second  year 
oontuns  three  prindpsl  articles.  The  first 
of  tbese  ia  bjr  Charles  L.  Edwards,  on  the 
"Folk-lore  of  the  Bahama  Negroes,"  and 
embodies  man;  stories  similar  in  character 
to  those  which  bare  been  recently  obtained 
firom  the  negroes  of  our  Soutliem  States. 
The  collection  is  introduced  by  several  pages 
of  description  of  the  islands  and  the  peo- 
ple. The  second  paper  is  "  On  some  Char- 
•oteristic*  of  Symbolic  Logic,"  by  Christine 
L.  Franklin.  The  fourth  and  concluding 
paper  of  Or.  W.  O.  Bumbam's  series  on 
Memory,  historically  and  experimentally 
oonaidered,"  appears  in  this  number.  In 
this  paper  Dr.  Bumham  sketches  the  prog- 
ress of  recent  theories.  He  finds  that  the 
Tiew  that  "  the  essence  of  memory  is  a 
functional  disposition  persisting  in  the  brain 
is,  perhaps,  the  one  most  widely  held  by  con- 
temporary psychologists."  tie  also  glances 
at  the  recent  ezperimentol  studies  upon 
memory,  and  appends  to  hid  paper  a  bibliog- 
rmpby  of  ilic  moat  important  literature  of 
the  lubjcct. 

In  The  Chtmislri/  of  Xarcotin,  a  pam- 
phlet br  Prof.  E.  /faworth  (lljc  author,  Oi«- 
kalooea,  Iowa,  25  cents),  a  brief  account  bi 
^rcn  of  the  preparation  and  oUeniival  char- 
acter of  the  common  alcoholic  bcToragcs, 
chloral,  the  bromides,  and  the  vegetable 
mlkaloids.  A  table  of  pcrccutogfts  of  alciv 
hoi  in  foreign  and  domestic  aloohoUo  bevcr- 
ages  is  appended. 

77l«  Comic  lata  of  Thtrmal  Rtpultion 
(Wtley,  7D  eonts)  is  au  attempt  tA  account 
for  the  talis  of  ooroeta.  The  author's  riow 
is,  that  Ibo  projected  matter  forming  the  toil 
has  been  separated  from  the  body  of  tbu  com- 
et by  the  radiant  ntiergy  of  the  sun.  II h 
jMateii  the  deuiils  of  liis  liypotheeis  in  thr 
ut  essay,  and  qnoUn  from  many  soicn- 
ic  authoritiea  psiwgns  which  directly  or 
iJin'cil*  tiiiriuorl  IL 


The  popnlar  iMtnraa  snu  OiaciuMa 
given  before  the  Brooklyn  KtUoel . 
Uon  last  winter  have  been  published  la  I 
form  under  the  title  Evolulion  (Jitw  B. 
West,  Boatoo).  Thu  fifteen  papers  m  rat^ 
ous  evolutionary  topics  which  the  wlanv 
oomprisee  were  noticed  in  these  pagae  w^m 
published  separately. 

A  paper  on  Mariiu  8hdU  anti  i 
of  S/uUt  in  tht  TVi  near  AMtoa,  by 
Warrat  Upham,  has  been  pnblbhed  tn 
Proceeding  of  the  Boston  Society  of  Nat- 
ural HUtory,  Vol.  XXIV.  The  foarib  bora 
described  have  been  before  regarded  u  evi- 
dence that  the  land  In  which  they  an  foaod 
had  been  previously  submerged  beoekth  the 
sea.  Instead  of  Ibis,  the  obaorratioM  o( 
Prof.  Cpluim  go  to  show  that  the  foeatb 
were  brought  to  their  present  pottitiona  ttnm 
the  bed  of  the  sea  ou  the  north,  by  the  ioe- 
sheet.  In  the  same  volume  is  a  paper  am 
The  atr^ielurt  of  Drtimlini,  aleo  by  FroL 
Upham,  Another  recent  paper  by  him,  c* 
Olacittian  of  Movntaina  in  Nme  ii»gtai^mmi 
New  York,  is  published  in  **  Appaliettjey" 
VoL  V,  Na  rV. 

In  a  bulletin  on  A'aAinei  Oar  ii*  JMw**. 
iota,  the  geologist  of  thni  t^tate,  IVof.  .V.  U. 
mneheii,  reviews  the  geological  facte  and 
the  results  of  experiments  bearing  on  tbe 
question  whether  gas  in  any  eonaid 
quantity  is  likely  to  bo  fuimd  in  Ulno 
His  conclusions  are,  that  the  gnuU  fo 
tions  that  furnish  gas  in  the  Cnitcd  i 
are  almost  vc holly  wanting  in  Uinneaots;  < 
the  gas  which  cumea  frutii  eliallow  wtlla  I 
Freeborn  ia  oonfiMsd'to  the  drift ;  and  that  i 
gas  ia  found  in  Hinncsota  in  a  lower  foma 
tion  than  it  has  bent  fi'Oiid  in  anywher*  dbei, 
as  ha«  been  prediolcd,  it  will  be 
new  in  gcoli>gy. 

Till-  pubUeatlon  of  a  trcatiae  on  tba 
leonlotog!/  tf  tht  Crttatfom  t^irrmatiamt  of 
Tatu  has  been  ondcrtaken  by  Prof.  /Softcrt 
T,  nut,  of  the  University  of  Texas,  al  Aus- 
tin. It  is  to  be  piibtmbvd  In  Initollwante,  i 
twenty,  five  oouts  each.  Part  I,  now 
coniprtses  descrlptiotis  of  thrav 
with  pUtes.  The  nam*  author  tias  aiaa  | 
liithod  Part  I  of  »  VhtrkUit  of  thr 
brat*  FouiU  from  iht  iS^tttrmu  ^Srwi.T 
of  TVwu,  oMomfmnitd  ij/  Jfoim  • 
ffrapKie  awf  Oiolcffi*  Ditrttmh"' 


Americiui  Jounml  of  Seieoce  "  bag  appeared 
recenily  a  pap«r  bjr  bim  ou  the  Relation  of 
the  UppermoH  Crdaeeous  Beda  of  the  Eastern 
and  Southern  Unittd  Siat€a,  and  in  "TliR 
Atnerican  Geologist "  anoibor  on  The  Fora- 
tiuniftral  Oriyin  of  Certain  Creiacevm  Lime- 
tttmu  Qitd  the  Seqvetue  of  Uedimetitt  in  North 
Ameriean  Crdaaout. 

The  little  Hand. Book  of  FretiouM  Stonm, 
by  Jf  D.  UnthtehUd  (Putniun,  %\),  gives  a 
brief  sketch  of  the  properties  of  each  min- 
-^rml  used  in  jewelry.  The  specific  descrip- 
tiona  are  introduced  by  directiooa  for  rocog- 
nisiiig  and  determining  the  charactens  by 
irhicb  the  quality  of  preciouis  staned  i»  ascer- 
tained. A  table  of  bardneaa  and  specific 
gravity  is  appended. 

Three  iDCmoirt  on  Jfeteorie  Iron,  by 
Oeorga  F.  Aunt,  relate  respectively  lo  a 
masa  weighing  in}  ouncea,  which  was  found 
on  LinnTille  Mountain,  N.  C,  about  18S3; 
a  moita  of  85*61  pounds  weight,  which  was 
found  in  Laramio  County,  Wyoming,  in  Jan- 
uary, 1887 ;  and  the  Johniion  County  (Ar- 
kansae)  mass,  which  fell  in  1880,  and  is  note- 
worthy OS  bnring  been  the  lai^gest  dmiss  ever 
actually  eccD  to  fall.  It  weighed  107}  pounds. 
Physical  descriptions,  chemical  anslyses,  and 
photographic  illuHtrationti  of  the  stones  arc 
gireo.  Another  paper  by  Mr.  Kuu2  includes 
"  Uineralogical  Notes  "  on  "  Phcoacitc  from 
Maine,"  "  Quartz  Pseudomorphs  after  Spo- 
UuiDCnc,"  "  A  Remarkable  Variety  of  Trans- 
parent Oligoclaae,"  "Apatite  from  near  Yon- 
kers,  N.  Y.,  "  Cyaiiite  from  North  Carolina," 
and  on  "Araconite  Poeudoiuorph.'' 

A  valuable  contribution  to  the  study  of 
the  structure  of  the  crinolds  is  given  in  a 
paper  entitled  JUteovery  of  iht  Ventral 
Stniettirt  of  Taioerinvt  and  Haploerimu, 
aiul  CoiuequnU  Mod^ficaliomi  in  tho  Clatmfi- 
tatian  of  the  Crirtoidea,  by  ChaHe*  Waehs- 
muth,  of  Burlington,  Iowa,  and  Frank 
Sprifffer,  of  Las  V^as,  N.  M.  The  descrip. 
lions  are  supplemeiUed  by  excellent  plate 
iUustratioBS. 
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POPULAR  MISCELLANY. 

Thr  Fatire  sf  ov  Wealtirr  Sfrvlw.— 

Evuryhodj  has  been  noticiag  thai  luore  ittid 
tnorc  of  our  official  weather  predictions  turn 
out  wrong,  and  iu  the  hope  of  restoring  their 
former  edlcieDoy  Kcveni  billa  bkTe  t>cea  in- 
tro«liict<d  into  CongrcM  witliib  the  Ikst  r«w 
years  for  tninsferriag  the  Wwitber  Berrice 
from  the  War  D4>pnrUuenl  to  a  citril  bureau. 
Thfl  reftann*  fiir  •orb  a  ctinii(.»<v  a*  <i(alml  In 
a  pat"  IV  ton, 

•rr    I  •     till' 

fi'Ti'i.!..      HM,u     "i    tlir    bii. 

<      '  .'         liM  limc  joliitM  II 

.1    iioi(<iioir,  to   rwjjjpj.     'J'lte 

...  ,  ,.,.  ri     »>I..*i    tiicUi"   lilt  Unu*.   II' 


BiMiAD  IB  the  Sgnl  Corfx,  eenenUy 
fer  the  DacL  Tbe  DAtsrtl  renlt  Im* 
that,  AS  Genenl  Graely  report*,  ibc 
la  fnU  of  inoompeteuta,  and  U»  ptnatagv 
of  neeeiafnl  weather  predietiana  baa  db- 
creaaed  in  (he  Un  fiva  or  sti  yaara  frnoi 
dgbtjF-aeven  to  eerenl^.tds  p<fr  ertiL  Dur- 
ing the  same  time  tli«  weather  trrrice  b 
Earopean  cotiotnes  has  boen  stradUy  gun- 
ing  in  efficiency.  The  objections  ia  iha 
transfer  are:  Rrvt,  tliat  militarr  ciMrtral  ia 
claimed  to  MOure  eiuperior  fromptatva,  aeaa> 
racy,  and  ooatinoit;  of  record,  which  ia  mat 
bj  the  Btal«m«n  that  tbe  Enrupeaa  WMJber 
Bervices  are  entirelr  Chilian,  and  out-  ««» 
depends  for  aoise  of  iu  data  upon  obacrwa. 
tjoiu  telegraphed  Yff  civilian  otMerrara  frMi 
about  twenty  stations  in  (Canada.  Seoeod,  U 
i«  claimed  that  only  miUtao  dlacipfine  cooid 
keep  men  In  diaagr«eable  or  iltnpiro— 
places ;  bnt  drilian  obscrvcn  am  foand  t» 
man  the  Canadian  meteorological  ootpcM*  I* 
Manitoba,  aod  iIm  mouBtaJn-jMak  iialkBO 
m  Europe.  TUrd,  H  has  heeo  urgod  i1m& 
the  coat  of  the  weather  eerrice  wraild  ho  tv 
et«ased  by  dtflian  conirul  \  but  our  otEQiarT' 
weather  Mnrice  ooate  more  than  (he  drfflaa 
•ervloes  of  all  the  goTcmmenti  of  Korofta 
put  togMber.  The  H])propriaUooa  ten  tnm 
about  $900,<)(Ki  a  year,  antl  »om«  owuUa 
ble  reduction  that  baa  been  made  in  iha  i 
during  tha  but  few  years  ha«  bven  do* 
the  etiiployment  of  civilian  aid.  fuurth,  ii 
baa  been  uiged  that  liie  tnilitary  iraialag^ 
the  obaatTcrB  would  be  of  toIuc  In 
war;  but  if  Uiis  argdi'  [■ 

«ervlc«  and   all   thi'  ii   •!«>. 

portmentci  bIiouIiI  bv  i'<^>' " 
trol.     A   fifth  objcrtiori   i  U 

bureau  tbeappolntnn 
by  political  infloenci-. 
tiun  of  the  civil  aerTice  rulea,  it  is  pr- 
that  the  bnrcan   would  \»  at  leact  i^ 
from  faToriti^m  as  the  army  b.    It  haa 
been  objin^d  that  the  norvrnmrat 
be  brvakiu);  itj<  ooulmrt  with  the  ■on 
Signal  (}orp»  if  thry  wrre  tron-  r 
dril  bureau.      But   this  dlffleot- 
met  hy  al! 
(>i!Tf:in    I 


rhich  General  Grccly  propoaea  is  to 
replMetbe  second  liuutcnants  in  the  W«ather 
.Service  by  officers  of  higher  rank,  and  that 
future  Tocanoiee  in  the  lowest  rank  of  com- 
uiiiifiioned  officers  in  the  service  Bball  be 
filled  by  tranafcr  fr«in  the  Hoe  of  the  army. 
Tbi8  latter  provisioa,  by  taking  away  hope 
of  promotion  from  the  sergeants  and  pri- 
vatcs,  would  deter  able  men  from  entering 
tbe  lower  grailee,  and  gikininp  the  experience 
nowsisary  for  filling  the  higher  positions. 
MorcoTcr,  the  Weather  Service  has  so  ab- 
■orbcd  the  Signal  Corps  that  the  major-gen- 
enl  in  command  of  the  army  is  now  urging 
the  fonnation  of  a  gpeda)  Signal  Corps  for 
mutual  army  purpoves.  Both  these  schemes 
would  involve  additiona]  expcnoc,  but  the 
transfer  of  the  Weather  Service  to,  say,  the 
Department  of  Agricultare,  would  secure  the 
nine  ends  by  leaving  the  present  Signal  Corps 
free  for  signaling  vervice,  and  allowing  the 
iiieteorolnp'cal  work  to  be  put  in  charge  of 
scientific  men  instead  of  soldiers,  while  the 
oast  of  the  woric  would  be  lessened  instead 
of  iaorMMd. 

Opea>alr  Travel  for  Con<iiBiptloa. — Dr. 
Henry  L.  Ilowditcb  has  given  the  Climato- 
logical  Association  an  account  of  the  treat- 
ment whidi  seegos  to  have  counteracted  a 
strong  tendency  to  consumption  in  his  own 
family.  In  1808  his  father,  then  thirtr-fi^e 
years  old,  was  undonbteilly  threatened  with 
oonsumption.  On  August  2nth  of  that  year, 
when  thus  ill,  he  started  from  Salem,  Mass., 
with  a  friend  as  his  companion  and  driver,  in 
an  open  oneborse  chaise,  for  a  tour  throogh 
New  England.  The  trip  lasted  thirty  days 
and  covered  748  miles.  During  that  time 
he  passed  from  the  deepest  mental  discour- 
agement and  physical  weakness  through  all 
■tages  of  feeling  up  to  a  real  enjoyment  of 
life.  His  journey,  though  benefiting  him 
immensely,  probably  did  not  wholly  cure 
him,  but  it  proved  to  him  the  absolute  need 
he  had  of  regular,  daily,  physical,  open-air 
i-x<!t<iaK-  Afterward,  under  walks  of  one 
and  a  half  In  two  miles,  taken  three  times 
dolly,  all  pulmonary  iruii>)loi>  disappeared. 
Be  died,  thirty  years  after  the  journey,  from 
carciaoma  uf  the  stomach,  his  lungs  being 
nont^-'  •"■••>'  "•■•'  •intt  pntnenUHi  evidences 
of  b  at  Ita  a|K>i.     He  pre- 

•cnt>' >i   I'lt    III'  oiiudren  the  Nsmtt   regular 


out-of-door  exercise  which  had  been  so  ben- 
eficial to  him.  As  «iooa  as  they  Were  old 
enough  they  were  rc<]uired  to  take  daily 
rooming  wallu  of  about  a  mile  and  a  half. 
If  at  any  time  tbey  were  observed  to  be 
drooping,  they  were  taken  from  school  and 
sent  into  the  country  to  have  fsrm-life  and 
out-of-door  play  to  their  hearts'  content.  In 
consequence  of  this  early  in.4truction,  all 
his  descendants  have  become  tborouKbly  Im- 
pressed with  the  advantages  of  daily  walk- 
ing, of  summer  vacjition«  in  the  country,  and 
of  camping  out,  etc.,  among  the  mountaina. 
Dr.  Bowditch's  father  bad  married  \)\»  cousin, 
who,  after  long  invalidism,  died  of  chrnnio 
phttuBis  in  18S4.  Certainly  a  consanguine- 
oaa  union  of  two  coasumpttves  foreboded 
nothing  but  evil.  Tet,  of  their  eight  chil- 
dren, six  are  either  now  alive  or  they  arrived 
at  adult  age,  married,  and  have  had  children 
and  grandchildren,  but  not  a  trace  of  phthisis 
has  appearc<l  in  any  of  these  ninctj-three 
persons.  Dr.  Bowditvh  sees  nothing  but  the 
influence  of  ouuof-door  life  to  which  this 
immunity  of  hSs  family  from  consumption 
can  be  attributed.  He  has  prescribed  it,  un- 
der proper  precautionn,  in  his  practice  for 
years,  and  says,  in  couclusion :  "  I  have  no 
objection  M  drugs,  properly  chosen,  and  I 
almost  always  administer  them  ;  but  if  the 
choice  were  given  me  to  stay  in  the  house 
and  use  medicines,  or  to  live  constantly  In 
the  open  air  without  them,  I  should  infinitely 
prefer  the  Utter  ciurse  in  case  of  my  betn^ 
threatened  with  pulmonary  ranmmption." 

Predois  SUnVs  In  the  Fatted  States.— 

Mr.  George  F.  Runz's  report  on  precious 
stoaee  to  the  United  States  Iteological  Sur- 
vey's Division  of  Uining  Statistics  shows 
that  the  industries  of  our  country  in  that 
line,  though  not  very  extensive,  are  more 
considerably  developed  than  they  are  gener- 
ally known  to  be.  The  principal  localitJM 
where  gems  arc  songht  for  systematically 
are  at  Mount  Mien,  Paris,  Me.,  and  Btony 
Point,  N.  C.  Condderablc  quantities  of  tour- 
maline and  other  gems  arc  product^d  at 
Mount  Apatite,  Auburn,  He.  Several  lin-ali- 
tiee  in  Xortb  and  South  Carolina  and  Kcs- 

I  tucky  have  been  opened  and  are  worked  for 
the  production  of  drcon  and  »e»ci-al  older 
comparatively  rare  mim^mls  which  hare  been 

I  looked  on  heretofore  only  am  gems,  but  are 
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DOW  used  for  nuking  the  oxides  of  ciroo- 
niutn,  laiithMiuin,  ausium,  etc.,  to  be  em- 
ployed for  m&niLfacturing  purposes.  A  con- 
siderable number  of  c&iea  of  exonptioual  dis- 
ooverjea  of  genu  of  rare  ralne  are  reoordtid, 
but  tbey  ar«  so  scattered  as  not  to  admit  of 
grouping  either  by  land  or  place.     AmoDg 

I  the  DOtftble  tfoUcctiona  of  gems  in  the  United 
States  mentioned  by  the  author,  are  the  three 
hundred  and  thirty-one  antique  gema  of  the 
]•!«  Rev.  0.  W.  King,  of  England,  which 
have  been  presented  to  the  Uetropolitan 
Museum  of  Art ;  Mr.  Maxrille  Somerville's 
OoHection  of  fifteen  hundred  epocimens  of 
antique  jcwel-carring  art,  now  on  loan  in 
the  Metropolitan  Mu^ieuiii  ;  the  Rer,  Dr.  W. 
Hayes  Ward'fi  three  hundred  ancient  Baby- 
lonian, PersiuL,  and  other  cylinders,  now 
the  property  of  the  museum ;  the  gem  col- 
lection bequeathed  by  Dr.  Isaac  I<ea  to  bis 
daughter  ;  and  the  series  of  precious  stones, 
including  about  one  thousand  spedmena, 
which,  though  not  expensive,  are  the  ftuost 
in  the  Dnited  State*  from  an  educational 
point   of  view,  belonging  to   the   National 

I  Museum.     Mr.  Kunz  also  gives  some  inter- 

Iflsting  fashion-notes  about  precious  stonea. 

[tTbey  fluctuate  in  favor.  Amethysts  and 
□eoa,  much  sought  for  ten  years  ago,  are 

''now  thrown  out.  Rubies,  already  very  high, 
are  all  the  time  rising.  Topaz  is  not  in  de- 
mand. Coral  is  going  out,  while  the  popu- 
larity of  amber  is  inoreoaing.  The  use  of 
Brazilian  pebbles  has  decupled  since  1878. 
The  rate  xtones  known  as  "  fancy  stonw," 
which  were  formerly  kept  only  as  specimens, 
are  now  looked  upon  as  arucles  of  trade,  and 
as  part  of  the  noriiml  Jeweler's  sto<;k.  Mr. 
Kunz,  as  agent  of  Tiffany  &  Co..  had  a  fine 
vollcciion  of  North  American  precious  and 
omami-'ntal  stones  at  the  Paris  Exposition, 
of  which  wc  hare  published  a  laudatory 
Bcitioe  by  "  La  Nature."  It  included  three 
hundred  and  eighty-two  specimens. 

Bttuy  OS  a  IMidpllury  Sti4j.— Botany 

Lb  recomitieudrd  as  a  disciplinary  study  by 

it.  Oerald   McCarthy.     It  is  much   in  It* 

favor  that  the  objec-u  witii  which  It  deals 

arc  coavcnit^il  uf  acceas  and  full  of  inlurast. 

^iimong  ih«  other  adrantagcad  that  it  offers 

I  the  adaptation  of  tlic  study  uf  plants  to 

I  eultlvation  of  the  aeatbatte  faroultl*^  ;  to 

'  the  mind  tu  habits  of  cluoe  ulMumi 


tion  imd  diMniminating  juiljpDcnt,  c<nkTt^~ 
anvngBDMOt,  and  the  "  logic  of  iryiU'miai. 
tion";  ita  presenting  the  pbcuoiiirna  <>    i  - 
in    its    least    oompLicat^d    miinife»tu:. 
plants  offering  better  npportuiiities  fur  ibvc- 
ough  study  than  is  practicable  with  tclnrrali 
and  animals;  the  usefuLne*^  >if  i)ir  »tui|.r  a< 
a  recreation  and  meuial  tuuic ;  aud  ibo  ine 
haustible  field  fur  reaearoh  wliid>  it  oSe 
If  some  object  that  the  technical  names 
bard,  "at  the  beginning  it  will  serve  joal 
well  to  use  the  oonuoon  vvmacular  name,  i 
even  invent  names  for  one's  eclL    The  nanr 
is  the  least  important  thing  one  can  laaro 
about  a  plant,  and  it  is  not  wUo  for  tlic  be- 
ginner to  exhaust  hin  time  and  palieiwe 
trying  to  chooee  the  mntit  proper  of  i 
possible  and   equally  unintelligible   m 
Bather  he  should  seek  to  group  tiw  < 
mens  around  common  types,  tbaa  lea 
for  himself  the  philosophy  of  the 
system."      But    the   ecdentific    name 
eventually   be    learned,   and    it    will 
easier  after  the  student  has  obaerved 
for  himself.      For  yoimg  pupils,  and 
ones  who  are  unfamiliar  with  Latin, 
Toumans's  "  First  Book  in  Botany  "  hi  rec- 
ommended as  the  best  manual  to  begin  viUi. 
It  will  lead  up  to  the  more  advanced  w( 
But  more  uj<eful  than  any  book  b  (he 
dent's  Geld    outHt,   uf   lenses   and  kalv«^ 
■ecdles  and  trowel,  aud  air-tight  spadaaii* 
box. 

CauM  af  tiDhfalllilDras  la  Lanre  \ 
— The  mere  age  of  London,  said  Ilr.  O. ' 
Poor,  in  u  loctute  at  the  Sanitary  InMhal 
was  on«»  of  the  reasons  why  It  baea 
wholesome,      Roman    I^rmdnn    was 
deeply  among  m'.«Ji 

of  wlUch  was  i  lore  a 

source  of  danger  in  tlii>  soil.     Andoat  I«aa- 
don  was  widl  placed  and  mogslAceaxly  ■ 
plied  with  water  through  tha  Titamca 
many   ntnaller   streama.      ;^ll    the    rau 
otroams  bad  become  diagraocf ally  fool, " 
for  very   shame   bail  Im(«i   uoicrud   itv* 
That  medhevat  Loodon  wa*  vvrv  aaba 
a  petfeet  feviv-dea,  tbaa  eoidd  lie  no  i 
The  eati)>rs  nf  tht>  luimaiiiii* 


(.-ity,  alMJf 
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orders ;  in  tbc  ill-Dourished  and  drunken 
condition  of  the  mwoes  ;  in  the  state  of 
iiut>cr8t!tion  and  brutality  which  made  any 
meafiure  uf  public  health  impraclicable ;  in 
the  bad  managenient  in  cpideinicti,  and  in 
the  incompetence  of  the  medlcai  faculty. 
There  had  been  a  great  and  manifent  im- 
provement in  London.  This  could  be  cred- 
ited to  the  incrcaae  of  Icnowlcdgc  among  tlio 
doctors  and  among  the  people  generally  ;  to 
vaccioatinn  and  the  modem  plan  of  treating 
infectiouB  diseases  by  the  prompt  separation 
of  the  patients ;  to  the  cheapness  of  food, 
clothing,  and  fuel,  and  the  facility  of  obtain- 
ing fresh  fruit  and  vegetables ;  to  Improved 
water-supply;  and,  although  the  system  of 
Mwafte  disposal  was  an  undoubted  evil,  it 
had  removed  a  great  deal  of  filth  from 
dwellings,  and  the  balance  was  probably  so 
fur  in  its  fnror.  The  outlook  in  the  future 
was  obscured  by  increased  overcrowding  ; 
tlie  (iiitchiirgc  of  sewage  into  the  Thames ; 
and  the  increasing  danger  of  the  pollution 
of  the  water-supply  by  the  accumulation  of 
population  along  the  valley  of  that  river. 

Clark  CilTenity.  —  Olark  University, 
Worcester,  Mass.,  founded  by  Mr.  Jonas  0. 
Olark  as  an  institution  for  the  highest  cult- 
ure, was  opened  in  October,  1889,  In  the  de- 
partments of  mathematics,  phyAica,  chemis- 
try, biology,  and  psychology,  under  the  pres- 
idency of  G.  Stanley  Hall  The  president 
la,  for  the  dme  being,  Professor  of  Psychol- 
ogy, and,  with  the  asaistauce  of  Prof.  Band- 
ford,  will  &%i8t  students  in  the  departments 
under  that  head  by  instniction,  or  by  con- 
ference and  guidance  to  literature ;  and  will 
direct  <lii.>  work  of  special  students  io  the 
history,  methods,  and  organisation  of  edu- 
cation, elementary,  intermediate,  and  supe- 
rior, lecturing  on  them  during  a  part  of  the 
year.  The  professors  are  H.  H.  Donald- 
eon  in  neurology,  Edmund  C.  Sanford  in 
psydiology,  Wurren  P.  Lombard  in  physi- 
oloey,  F.  Mall  in  anatomy,  AINert  A.  Nichol- 
son in  phvKlcs.  The  metliods  uf  instruotlon 
include  Gold-work,  oxourslons,  "coacblngand 
cram  classes,"  examinations, coDferencGS, lab- 
orator?  work,  « ml  lcrliiri>«  Tl>»  stiiil««nlsare 
4Mf-  ''irth* 

oandi- 

for   a  ■)<  idonta,  aad 

'  rxradiiab'S- 


Twenty  fellowships  and  ten  echolarvhips 
have  been  provided  by  Mr.  and  Mrs.  Clark, 
affording  fre«  tuition  to  thirty  persona. 

Baroi  aid  Iroqaois  Buials. — In  a  paper 
on  "  Indian  Burial  in  New  York,"  read  at 
the  meeting  of  the  American  Association, 
Mr.  W.  M.  Bcauchamp  said  that  several 
modes  of  burial  prevailed  in  the  Huron  and 
Iroquois  family  at  the  same  time  ;  but  at  a 
later  date  the  influence  of  contact  with  Euro- 
peans and  of  the  custom  of  adoptiou  was 
observed.  Although  the  usual  position  in 
Indian  burial  was  supposed  to  be  a  sitting 
postare,  facing  the  west,  the  bodies  in  a 
large  proportion  of  the  New  York  graves, 
while  Bitting,  faced  the  cast.  Many  burials, 
both  early  and  recent,  were  horizontal,  and 
often  without  deposited  articles.  For  sec- 
ondary burial,  bone-pits  were  common  in 
the  westcru  part  of  the  State,  appearing  like 
the  Huron  ossuaries  of  Canada,  or  rising 
into  mounds.  The  eastern  Iroquois,  at 
least  after  the  formation  of  their  league, 
did  not  re  bury  their  dead,  Tbcy  used  raised 
tombt,  Bometimcfl  a  mound  of  earth,  and 
often  a  wooden  structure  like  a  suiall  house. 
Burial  in  circles  was  secondary  ;  the  bodies 
were  laid  with  their  feet  toward  the  center. 
Qravea  lined  with  stones  are  not  frequent, 
but  stone  heaps  were  raised  over  some  graves. 
Bodice  were  rarely  buried  one  above  another, 
with  an  Intervening  layer  of  earth.  When 
buried  in  mounds,  or  in  the  bone-pits,  thoy 
might  be  plaoed  promiscuously  or  arranged 
vrith  care.  The  mode  of  sepulture  was  af- 
fected by  miperttitian  and  in  consideration 
of  crime.  The  New  York  Indians  have  for 
a  long  time  been  burying  their  dead  much 
in  the  manner  of  their  white  neighbors. 

Bow  the  Woodrofk  ferdj. — A  writer  In 
"  Forest  and  Stream "  gives  the  following 
account  of  the  way  he  saw  woodcock  "  bor- 
ing "  for  worms  one  moonlight  night :  "  The 
birds  would  rest  their  bills  upon  the  mud 
and  stand  in  this  position  for  several  soconds, 
as  if  listening.  Then,  with  a  sudden,  swift 
movement,  they  would  drive  the  bill  its 
entire  length  in  the  soil,  hold  it  »o  for  a 
second,  and  then  as  swiftly  withdraw  it. 
Though  I  watched  the  birds  carefully  with 
tbc  glass,  I  could  not  detect  the  prcecnc*  of 
a  worm  in  their  MIU  when  tlicy  were  with- 
drawn.    But  a  ."iibsequent  nroccM   cure  nie 


718 


THE  POPULAR   SCIENCE  MONTHLY, 


I 


■ 


th«  dG«r  to  tbeir  metliod  of  feeding.  After 
having  bored  over  •  conaiderablc  piece  of 
ground—*  square  foot  or  more — tbey  pro- 
oe«d(.<d  to  execute  what  looked  comically  like 
It  wur-dance  upon  the  perforated  territory. 
They  also  occasionally  tapped  the  ground 
nitti  the  tips  of  their  witign.  My  intense 
curioflily  to  knotv  the  posaiblc  utility  of  ttiLe 
process  was  at  length  gratified  by  seeing  a 
irorm  crawl,  half-length,  from  one  of  the 
borings,  when  it  was  imrnediately  pounced 
upon  and  deTourcd  by  one  of  the  woodcock. 
Presently  another  womi  made  its  appear- 
ance, and  BO  on  until  the  two  woodoock  bad 
devoured  as  many  as  a  dozen  of  them.  Then 
the  '  vein '  seemed  exhausted,  and  the  birds 
look  their  leave-  I  have  subsequently  studied 
the  piiilosophy  of  this  method  of  digji^ng 
tM.it,  and  have  oomc  to  the  conclusion  that 
ccrtAin  birds  are  a  great  deal  wiser  than 
cvrtnlu  bipi^  without  feathers.  If  you  will 
take  a  sharpened  stick  and  drive  it  into  the 
ground  a  number  of  timc.4,  in  a  spot  which 
is  prolific  with  worms,  and  then  tap  on  the 
ground  wiih  the  stick  for  a  few  minutes,  you 
will  And  that  the  worms  will  come  to  the 
surface,  and  that  they  will  ooroe  up  through 
the  holes  which  you  have  made.  I  account 
for  it  by  the  supposition  that  the  tapping  of 
the  stick  somehow  affects  the  worms  the 
aaioe  as  the  patter  of  rain,  and  it  is  a  well- 
known  fact  that  worms  come  to  the  surface 
of  the  ground  when  it  rains.  The  antics  of 
the  woodcocks  after  they  liad  made  their 
borings,  then,  were  simply  mirootic,  and  in- 
tended to  delude  the  worms  into  the  belief 
Oiai  it  was  raining  in  the  upper  world.  The 
worms,  being  deceived,  came  up  and  were 
devoured.  .Ml  this  may  seem  ridiculous,  but, 
if  It  is  not  trae,  will  some  naturalist  please 
state  bow  a  woodcock  can  grasp  and  devour 
a  worm  when  its  bill  is  confined  in  a  solid, 
tight-fitting  tunnel  of  soil,  and  also  how  it  is 
enabled  lo  know  the  exact  spot  where  it  may 
sink  it*  bill  and  strike  a  worm  ?  And  further, 
of  all  those  who  have  seen  a  woodcock  feed- 
ing, how  many  ever  saw  it  witlulraw  a  worm 
from  the  ground  with  its  bill  ?  " 

Tlt«  Cclarado  Klver  of  Texas.— The  Colo- 
rado (tiver  of  Texas  is  deecribcd  by  Prof.  Rob- 
«rt  T.  Ulll  as  presenting  most  intcr«.stlnj;  filat- 
ures, which  rival  In  some  re«pM!t«  those  of 

Colorado  of  tho  VVukl     It  begitu)  In  the 


dry  arroyas  which  border  tlic  eastern  scarp 
of  the  "Staked  Plain,"  where  H  baa  oat 
cafions  nearly  a  tbouMnd  feet  deep  in  the 
soft  Quaternary,  Cretaeeons,  and  Trlaasfc 
strata,  rvcurding  in  their  preclpitonsnesa  tioUi 
the  aridity  aud  the  gmdual  elevation  of  (lie 
region.  Between  the  ntnety-tieventh  and  i 
ty-eighth  meridian.4  it  cuts  through  an  i 
of  Palteozoic  rockx  which  was  the  Unil  bar- 
rier between  the  Atlantic  Ocean  and  the  in- 
land sea  during  Metmxoic  times.  Wiihln  the 
short  distance  traversed  by  the  Atianiii: 
section  of  its  course,  it  has  worn  thnn^  Ibc 
Cretaceous  sediments  of  the  plahia  and  now 
traverses  nearly  every  terranc  from  the  lat» 
Quaternary  to  the  earliest  Cambrian.  "  Par. 
haps  nowher«  else  in  the  world  can  be  afini 
a  more  comprehensive  geologio  MWiion,  t 
better  illustration  of  sedimontaf7  and  Igne- 
ous rocks  and  their  relation  to  topographic 
form  and  economic  conditions  and  otiKr 
geologic  features  dependent  upon  slructurr. 
than  in  that  portion  of  the  Colorado  which 
trareises  the  comities  of  Bumct  and  Timrla. 
.  .  ,  Here  the  erosion  of  the  river-basIn  has 
exposed  nearly  ten  tlionsutid  feet  of  atniot- 
ure  that  would  otherwise  not  be  rxr"'<'-'i 
and  every  bend  serves  to  reveal  so&k 
eating  topographic  or  geologic  f 04.-1 .  ,  .'■••.  v.tm 
it  is  added,"  the  author  coooludea,  "  MtmX  ■» 
man  ha-s  ever  explored  the  deep  cafiona,  tkat 
the  paleontology  is  almost  untouched,  ibat 
hardly  any  detaiU  of  all  them  grand  faatam 
hare  been  recorded,  one  can  ImI  fed  that 
the  student  of  geology  hoa  tiere  an  inexlianst- 
ible  field  before  iiim." 


NOTES. 

Prof.  IT.  A.  Rowland,  of  Johns  Hopk 

tTiuvcr«ity,  bos  been  elected  one  of  tbe  I 
eign  members  of  t)i"  Ivi.mi1  .•S.n-ifiT  la 
ognition  of    bis  del  rieolvlc 

measure  of  the  mac  rtias  cf 

iron,  mckol,  anil  oubalt.  hie  ACt^irale  inaa 
urenicnlH  of  rnti>1»m<'iital  physical  oaaataata; 
hi.''  olactw  wf. 

net  th«M7  MM 

eoii  ■i.."-»T»||j« 

of  'cid  lik 

efr. .    .  '.rt   tl» 

progrees  of   f  '  'T 

eountrico.      P;  -.4  J 

Prof.  Chauveau,  of   *  "lefloi  for* 

eign  memben  on  tli 


agr: 


NOTES. 
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<ioia,  in  hutching  trout  ova  in  complete  darlc- 
ncsd,  the  water  being  at  a  temperature  of 
B-S'  C,  or  434'  F.  The  hatching  wag  dc- 
Ifiyed  fifteen  days  hj  the  darkness.  The 
4kdvantai{e!i  are  clajtoed,  in  prolonging  the 
incubation,  that  the  toung  frr  put  into  the 
■Mreams  in  April  or  May  mora  readily  find 
food  than  in  February  or  March;  that  they 
are  more  vigorou:! ;  and  that  fewer  moo- 
atrositiea  arc  produced. 

ESxnuMEim  in  feeding  inilch.cow8,  de- 
scribed In  the  November  "  Bulletin  "  of  the 
MoAsaohuaett)  State  Agricultural  Eiperi- 
inent  Station,  attest  the  great  economical 
Talue  of  cjrn  -  fodder,  stover,  and  ensilage 
for  the  production  and  quality  of  milk  and 
cream. 

Thx  jitudy  of  the  effect  of  fertiliiers  on 
the  quality  of  fruit  is  recommended  by  Prof. 
P.  T.  Austen  as  a  lino  of  im^uiry  distinct 
from  their  effoct  on  ite  quantity.  This  in- 
Tolvea  a  wide  range  of  investigation,  em- 
bracing, in  fact,  all  the  properties  of  the 
plant  and  the  manner  in  which  they  are 
affected  by  manures,  particularly  the  part 
played  by  each  chemical  Bub«tanoe  in  the 
plant  Knd  the  specific  action  of.  fertilizing 
materials  on  the  formation  of  tboite  buI>. 
stances ;  together  with  the  relation  of  the 
iliffercnt  species  of  plants  to  their  chemical 
composition,  and  the  extent  to  which  plants 
of  the  same  family  produce  substances  of 
the  Muie  type.  The  influence  of  treatment 
with  drugs  opens  a  parallel  line  of  iarasti. 
gation. 

Thf  Rev.  J.  Owen  Dorsay  is  preparing  a 
monograph  on  Indian  names,  to  contain  lists, 
with  English  meanings,  in  six  different  Ian- 
guages^lhe  whole  number  of  names  being 
thirty-one  hundred  and  forty-six.  The  con- 
nection between  the  myths  and  some  of  the 
personal  names  will  be  considered  ;  and  oer- 
tain  classes  of  names — such  as  color  name*, 
iron  names,  and  the  names  of  ooinpoalle 
beinga — will  be  treated  in  detail. 

Tni  latest  published  volume  of  Herr 
Richard  Andree's  "  Ethnographical  Parallels 
and  ('omparisons  "  deals  with  sach  topics  as 
a-d  hair,  albinos,  games,  masks,  marks  of 
property,  superstitions  connected  with  the 
ohase,  "tree  and  man,"  circumcision,  draw- 
ing among  prtmitirc  people,  thunderbolt:), 
money  for  the  dead,  emotional  expressions 
and  gestures,  demoniacs  and  mental  dis- 
order*, etc. 

Th«  report  of  Manchester  (England) 
Techitical  School  for  the  year  ending  July 
31,  1889,  sliow»  an  increase  of  students 
from  2,871  to  3,328.  The  moat  imporUnt 
extension  daring  the  year  was  the  opening  of 
n  spinning  sad  weavinir  department.  The  day 
classes  in  this  department  have  but  a  small 
attendance  as  yet,  but  a  cun^'idu^nbl«  number 
of  (tudenta  arc  attending  the  evening  soa- 
viona. 


Tffi  suggestion  has  been  mode  lu  Lon- 
don that,  as  the  French  have  erected  the 
highest  tower,  the  English  nhnll  dig  the  deep- 
est hole — say  on  the  exhibition  grounds  of 
1861  m  Hyde  Park.  The  pit  could  be  fur- 
nished with  an  elevator  shaft,  and  lit  up  by 
eiectrioitr  ;  and  in  each  stratum  there  could 
be  an  excavated  museum  with  specimens  of 
the  minerals,  fossils,  etc.,  afforded  by  it. 

AccoBDisa  to  a  study  by  Dr.  George  N* 
Kreidcr,  of  Springfield,  111.,  miero-organisn 
enter  the  body  finst  by  the  skin — through  !e 
sions,  openings  of  the  sweat-pores,  or  seba- 
ceous ducts,  or  by  the  sides  of  the  hairs ;  and, 
secondly,  by  the  mucous  membrane — through 
lesions  of  the  membrane,  openings  of  the 
ducts  or  follicles,  or  pocket*,  sulci,  or  folds. 
There  ore  also  localizod  infections,  origiual- 
ing  in  a  manner  as  yet  unknown,  ami  giving 
rise  to  certain  violent  disease.'^ ;  and  universal 
infections,  giving  rise  to  hereditary  tran-imis- 
sible  disease.  The  severity  of  the  infection 
varies  with  the  condition  of  the  body  as  re- 
gards idiosyncrasy,  or  strength,  ur  weakness; 
the  amount  of  infecting  material  (hat  gains 
entrance ;  the  character  of  the  infecting  ma- 
terial ;  and  the  tissue  which  it  penetrates, 
and  its  location. 

Thk  underlying  motions  of  the  Nile  Delta 
are  described  by  Mr.  W.  J.  Flinders  Pelrie 
as  thoiic  of  depression  on  the  coast  and  up- 
beaval  at  IsmaVlia.  Above  the^c  movements 
great  changes  have  been  made  by  wind-ao- 
tion.  In  some  sites  at  least  eight  fe<-t  of 
grouud  have  been  removed  and  deposited  in 
the  water.  Thi^  has  partly  caused  the  great 
retreat  of  the  Red  Sea  head,  and  tends  to 
form  the  characteristic  swamps  of  that  dla. 
trict.  Forroerly  the  Delta  was  a  desert 
tract,  with  valleys  ioundulatcd  by  the  Nile. 
Before  historic  times  the  Nile  Valley  was 
deep  in  water,  partly  estuarlnc,  partly  fluvial, 
and  great  rainfall  then  took  place.  That 
this  was  in  the  human  age  is  shown  by  the 
position  of  worked  flints. 

A  MncoaiAL  to  Prejevalski  b  to  be  crcctM 
on  the  shore  of  Lake  Issyk-kuL  It  repre- 
setnts  a  rock,  upon  which  an  eagle  is  descend- 
ing, having  a  map  of  Asia  in  its  talons  and 
an  olive-branch  in  its  beak.  The  monument 
will  have  the  inscription,  "  To  the  flrat  ex- 
plorer of  nature  in  Central  Asia.'' 

A  ooBRESPOHMiTT  of  "  Nature"  urge* 
that  boys  should  be  tested  for  color-blind- 
ness in  school — before  they  go  out  into  life 
— so  that  they  need  not  lose  the  time  re- 
qoircd  for  working  up  to  positions  on  rail- 
roads or  elsewhere  in  which  ability  to  dia- 
tingniah  colors  is  essentia). 

A  ctTBiocB  story  Is  told,  by  a  oorrespoiid- 
cnt  of  ••  Nature,"  of  a  d'>g  which  was  struck 
by  lightning  and  oonsidere<l  dead,  hut  which 
afterward  partly  recovered.  It  eoniinuwl 
deaf  and  blind,  and  had  to  depend  on  its 
smuU  for  rooogniiion  of  persoiu  and  thiu^ 
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Pro*.  Cuestkr  S.  LTMjkN,  of  Yale  Uni- 
vi-~"='"    li-d  in  New  IlaTen,  Conn.,  January 
^ieventy-six  year*.     A  sketch  of 
1 1  I  works,  and  a  portrait,  were  pub- 

linliwi  ill  "The  Popular  Science  Monthly" 
for  Novemlwr,  1887. 

U.  CossoN,  member  of  the  French  Acade- 
my of  Sciences,  and  author  of  several  mem- 
oirs on  the  flora  of  Algeria  nod  Tunis,  died 
in  Paris  on  the  lost  day  of  the  year  1B89. 
He  was  President  oi  the  Botanical  Society 
of  France  and  Archivist  of  the  Sod6t£  d'Ao> 
dimation. 

Da.  VViLi.iAM  Rambat  MoNajj,  Prafewor 
of  Botany  in  the  Royal  College  of  Science, 
Dublhi,  recently  died,  suddenly,  of  heart 
disease.  lie  was  bom  in  Bdinbargh  in  1844, 
his  father,  a«  his  grandfather  had  been,  btiug 
'Curator  of  the  Botanic  Garden  there.  He 
Ittudicd  at  Edinburgh,  where  he  wiis  also 
'u.4i8tant  to  Prof.  Balfour,  and  at  Berlin, 
practiced  medidne  for  three  years,  after 
which,  in  1B70,  he  entered  upon  a  biological 
career.  He  introduced  important  reforms 
in  the  method  of  teaching  botany,  chiefly  by 
adopting  the  method  of  Sachs ;  was  author 
of  numerous  works  or  pipers  relating  to 
botany  and  fossil  plants;  was  a  practical 
udent  of  geology ;  and  collected  coleoptera. 
le  was  appointed  in  1888  Swincy  Lecturer 
to  the  British  Museum  of  N'atural  Scicneea, 
and  was  at  the  time  of  his  death  about  u> 
begin  a  third  course  on  fossil  botany. 

PBor.  LoRTNZo  RESPtGHi,  Director  of  tlic 
BrTal«irio  Carapidoglio,  Rome,  one  of  the 
St  eminent  scientific  men  in  Italy,  died 
coember  lOtb. 

TsK  people  of  Manchester  interested  in 
be  subject  have  decided  to  erect  in  that  city 
\  memorial  of  James  Prcscott  Joule,  which 
liall  take  the  form  of  a  white  marble  statue, 
nd  also  to  set  up  a  replica  in  bronze  in  some 

Jtoblic  place  in  the  city.  An  inlernatinnal 
llBonament  to  James  Watt  '\e  propoHud,  tn  be 

Wcrtod  at  GreJ'nock,  his  birthplnce,  and   to 

take  the  form  of  a  Urirc   and  thoroughly 

equipped  technical  school. 

^MBon  Joeil  AcorsTO  ds  Kzuza,  curator 

,<rf  the  anulogioal  dopanmeni  of  the  muse- 

pm  at  Lisbon,   P"i<iiffil,  who  has  recently 

Hed,  was  the  author  of  some  itsi-ful  mem- 

I  on  African  birds,  and  of  muMuni  cata- 

ncs  of  certain  orders. 

Ej)on*im  Pbilmpth,  an  eminent  Fn-nch 
mcchimlcina  and   rncme'T,  died    December 
^I4tli,  in  his  scv.  :  ,r      lip  left  iro. 

nrlant  works  on  uad  inctalliirirv, 

i,i.,  •■  •    ■  ■  ■  ■  ; 


Ahomo  the  recent  frrrripn  'lr«fh«  \i  that 
of  the  Ital 
cicwiy  ai- 

Ihe  liistory  ot  science,  pnrti 
connrry.    Be  pr«parM  is  > 

for  tbc  International  EU>ct4 1<. 

1881  of  instruments  which  had  been  used  by 
Galvani,  Volta,  and  Nobili. 

JouXN  Sacaze,  a  young  cnijrmphisl  ami 
archieologist  of  great  repute  in  tl"-  i.rmiti. 
cial  districts  of  FVancc,  hai<  rt' 
He  discovered  a  considerable  nu)i 
historic  monuments  and  sites  in  and  m-t 
the  Pyrenican  departments,  co-operated 
the  foundation  of  the  Pyrenie«n  Aasodatio 
and  of  a  more  local  society  at  Coinmii]_ 
and   with   Dr.   F.    Garrigo    n«iiii.ii«!^,«i   tj 
"Revue  de»  Pyr^nics  et  lii  Ml 

dionale.''     The  collections  i'  i<!r  ' 

the  course  of  bis  inventigatiou^  >•  ill 

as  having  been  "  superb!"    He  V 
uscript  of  a  work  on  the  "  Epigru[  iiv  <.it  t4 
Pyrenees,"  which  will  be  publisticd. 

VirE-AnmRAL  Ciouii,  who  died  in  Pai^ 
on  the  26th  of  December,  was  bc^t  knoi 
for  the  marine  charts  he  constructed  tad  f 
his  exertions  to  make  of  practical  valnt  ( 
property  of  oil  in  stilling  the  waves, 
he  entered  the  service  the  French  maria<>  w« 
dependent  on  English  or  Dutch  charts, 
sabstituted  for  these  French  charts,  many 
of  which  he  prepared.  He  «■»  born  in  1817 
and  spent  his  life  in  I'  '  '  naval  i 
ice  or  positions  oonn  ii,  »■ 

pointed  Governor  of  ^,  ,  ..  :t\  IH7S,l 

afterward  held  tli     :  <    ri m  of   Minbitar 
the  Marine  and  ili.  '  "!   i  i     .     lie  was  a  me 
ber  cif  the  Bureau  of   ' 
Bcrvatory  and  the    M 
and  bad  been  elected  \a  a  Hcat  in  ibe  liisG 
tutc. 

Mr.  E.  J.  Jnv  I H83  an  ofRccr 

the  Geological  >  'iia,  who  died  < 

tober  IClh,  age>i  iimiv  v>  »."4,  us*  an 
au-  of  the  Royal  Sehml  of  MiiMa  aii4 
chemist   from   the    schools  of   Zuridi 
Wiirrburg.     He  contributed  •creral 
cal  and  chemical  papcrf  to  ibe  publlo 
of  tbc  Surrey. 

Mb.  John  TAmHin  Baktbau,  who  < 
recently  at  Stoke's  Point,   ' 
scvcnfT-ninfh  year,  was  hi-l 
anifH  men  as  a  n«turai!«t. 

iiiK  >ri  ypnr«  thai  \>ib  rMU«d 

Stnl-:,  <ny'    "''■'■■■    "  -nluU 

i:-:."  '.■        .■:■     ,   ..■  '  irde,  1 

^!,il'.-.  mil  MiiuT  nno  '  *.  ttiot  I 

long  sifice  come  to  Iw  "ti  i-h 

IQ  ty '"'^n  (:i    Brrrrniiln  " ;  pei 

twrii'- 
ed  1  ti 


lOMi  in  the  t<«etkin  of  M^' 
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SCIENCE  IN  THE  HIGH  SCHOOL,* 

Br  Pmor.  DAVID  8TABB  JORDAN, 
nwHoxirr  or  to*  mnTZAsiTr  or  ixdian*. 

^HE  purpose  of  science-teaching  as  a  part  of  general  education 
is  this — to  traiu  the  judgment  through  its  exercise  on  first- 
id  knowledge.     The  atudent  of  science  is  taught  to  know  what 
18  knows  anil  to  distiuguiah  it  from  what  he  merely  remembers  or 
igines.    Our  contact  with  the  universe  is  expressed  in  what 
re  call  science.    Throughout  the  ages,  the  growth  of  the  human 
liud  has  been  in  direct  proportion  to  the  breadth  of  this  contact. 
To^  the  man  without  knowledge  of  science,  the  universe  seems 
Efimall.    Science  is  our  perception  of  realities  ;  and  a.s  the  realities 
leome  year  by  year  to  occupy  a  larger  and  larger  place  in  our  life, 
jao  the  demand  for  more  and  better  training  in  science  will  long 
|l>e  an  urgent  and  growing  one.    But  science  should  hold  its  place  I 
the  schools  by  virtue  of  its  power  as  an  agent  in  mental  train- 
j,  not  because  of  the  special  usefulness  of  scientific  facts,  nor 
acause  knowletlge  of  things  has  a  higher  market  value  than  the 
lowledge  of  words. 
The  time  will  come  when  the  study  of  the  objects  and  forces 
of  nature  will  be  as  much  a  matter  of  course  in  all  our  schools  as 
the  study  of  numbers,  but  the  scionee-work  of  the  next  century 
'ndll  not  be  the  work  we  are  doing  now.    The  science  in  our  schools 
is  too  often  a  make-believe,  and  the  schools  will  lose  nothing 
when  every  make-believe  slips  out  of  the  curriculum.    Dc;oply  as 
I  am  interested  in  the  progress  of  science,  both  in  school  and  out, 
with  Prof.  Huxley  '*  I  would  not  turn  my  hand  over  "  to  have 
biology  taught  in  every  school  in  the  land,  if  the  subject  is  tauglit 
through  b««jks  only.    To  pretend  to  do,  without  doing,  is  wor&6 
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than  not  to  pretend.  Tlie  conventional  "  fourteen  weeka''  in  ad* 
ence  gives  no  contact  with  nature,  no  training  of  any  Bort,  no 
information  worth  having ;  only  a  distaste  for  that  chiss  of  scat- 
tering information  which  is  supposetl  to  be  science. 

There  is  a  charm  in  real  knowledge  which  every  student  fe<>ls. 
The  magnet  attracts  iron,  to  be  sure,  to  the  student  who  has 
learned  the  fact  from  a  book,  but  the  fact  is  real  «inly  to  thu 
student  who  has  himself  felt  it  pull.  It  is  more  than  this,  it  is 
enchanting  to  the  student  who  has  discovered  the  fact  for  himMtlf. 
To  read  a  statement  of  tlie  fact  gives  knowledge,  more  or  lotte 
complete  as  the  book  is  accurate  or  the  memoi-y  retentive.  To 
verify  the  fact  gives  training ;  to  discover  it  gives  inspiration. 
Training  and  inspiration,  not  the  facts  themselves,  are  the  justifi- 
cation of  science- teaching.  Pacta  enough  we  can  gather  later  in 
life  when  we  are  too  old  to  bo  trained  or  inspired. 

Wliat  Ib  true  of  one  science  is  true  of  all  in  greater  or  lesas  de^ 
gree  ;  and  I  may  take  the  science  of  zo5logry  for  my  ill  "  'm 
simply  because  it  is  the  one  nearest  my  hand.    In  very  f  -  ,  r 

high  schools  has  the  instruction  in  zoology  any  real  value.  For 
this  unfortunate  fact  there  are  several  causes,  and  some  of  thosu 
are  beyond  the  control  of  the  teachers.  In  the  first  place,  the 
high-school  course  is  overloaded,  and  the  small  part  of  the  coun* 
given  to  the  sciences  is  divided  among  too  many  of  them.  A 
smattering  of  one  science  is  of  little  value,  either  for  discipline  or 
information.  A  smattering  of  many  sciences  ni  '  ^i\  worse, 
because  it  leads  the  mind  to  be  content  with  sma  ^,      Indeed, 

so  greatly  have  our  schools  sinned  in  this  respect  that  many 
writers  ou  education  seem  to  regard  science  as  ^  t 

smuttering,  and  they  contrast  it  with  other  bran 
which  are  supposed  to  have  some  standard  of  thoroughness. 
Most  of  our  colleges  have,  at  one  time  or  other,  an'or  -  '  ^~ur«>j« 
of  study  not  approved  by  the  faculty,  in  respons»>  i  jiular 

demand  for  many  studies  in  a  little  time.  Such  a  counw  uf  i.idd« 
and  ends  is  always  called  "the  scientific  course,"  and  it  loada  Ui 
the  appropriate  degree  of  "  B.  S." — Bachelor  of  Surfaoea. 

Thi!  high  school  can  do  some  things  veiy  wo !'  1 

if  it  trios  to  do  too  much.    Unfortunately,  the  prt..        .  -. a 

our  high  schools  is  in  the  direction  of  such  failure — to  do  many 
things  poorly  rather  than  a  few  things  well.  V  '  "  '  '  "  il 
aims  to  give  a  general  education;  to  be  a  univi        _  ! 

way — a  university  for  the  poor — a  poor  university.    In  t 
of  Lowell, " The  public  schools  teach  too  lit"         '      • 
little,  if  education  is  to  go  no  further;  too  ui 
taught  is  taught  thoroughly.    And  the  mor^ 
♦^"'  less  likely  is  education  to  r     '•••••♦•.- 

iknesses  of  democracy  to  be  j 
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appear  to  answer  the  purpose  tolerably  well  and  is  cheaper,  which 
it  never  is  in  the  long  run."  lu  other  words,  we  try  to  satisfy  the 
public  by  a  show  of  teaching  those  subjects  which  we  can  not 
really  teach.  And  so,  in  the  sciences  we  study  books  instead  of 
Nature,  because  books  are  plenty  and  cheap,  and  can  be  finished 
quickly,  while  Nature  herself  is  accessible  only  to  those  who  want 
somothing  of  her. 

The  high  school  would  do  well  not  to  attempt  to  give  a  general 
view  of  science.  This  is  possible  only  in  a  "  Chautauqua  course" 
or  in  a  "school  of  all  sciences."  It  is  better  to  select  some  two  or 
three  of  the  number,  a  physical  and  a  biological  science,  perhaps, 
and  to  spend  the  available  time  on  these.  The  choice  should 
depend  mainly  on  the  interest  or  the  skill  of  the  teacher.  Teaxi-h 
those  sciences  that  you  can  teach  best. 

President  Hill,  of  Rochester  University,  has  well  said :  "  Thou- 
sands of  our  youth  have  studied  chemistry  without  ever  seeing  an 
experiment,  physics  without  seeing  an  air-pump,  and  astronomy 
without  over  looking  through  a  telescope.  A  professor  of  the 
ancient  type  maintained  that  this  is  a  great  advantage,  like  the 
study  of  geometry  \vithout  figures,  because  it  stimulates  the  imagi- 
natiou.  It  is  an  invigoration  of  stupidity  and  conceit,  sealing  the 
mind  to  reality  by  substituting  subjective  fancies  for  experimental 
proof.s,  and  the  pretense  of  knowing  for  clear  ideas.  Its  effect 
upon  the  morals  is  as  pernicious  as  its  effect  upon  the  mind,  for 
it  weakens  the  reverence  for  truth  and  engenders  the  habit  of 
mental  trifling." 

Even  so  wise  a  schoolmaster  as  Dr.  William  T.  Harris  excludes 
science-teaching  (and  science-teaching  with  him  means  .simply 
giving  information  about  scientific  subjects)  from  the  funda- 
mental requirements  of  education,  because  the  knowledge  of  na- 
ture is  not  one  of  the  five  windows  through  which  the  soul  IfKiks 
out  on  life.  These  windows,  according  to  Mr.  Harris,  are  reatling 
and  writing,  grammar,  arithmetic,  geography,  and  history.  The 
simile  is  a  happy  one.  The  soul,  confined  in  the  watch-tower  of 
medioeval  education,  looks  out  on  the  world  through  these  five 
windows,  and  they  are  but  windows,  for  they  give  no  contact  with 
the  things  themselves.  The  study  of  nature  throws  wide  open 
the  doors,  and  lots  the  soul  out  to  the  fields  and  woods.  It  brings 
that  contact  with  God  through  his  works  which  has  been,  through 
all  the  ages,  the  inspiration  of  the  poets  and  prophets,  as  well  as 
of  those  long-tlespised  apostles  of  truth  whom  we  call  men  of 
science. 

A  «.'.-i.M<i  iT;m,.iiUy  is  this:  Our  towns  will  not  pay  for  teach- 
er* he  work  as  it  should  be  done,  and  of  the  few 

1  for  thorough  prepa- 
it^  or  have  had  any 
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scientific  training  whatever.    And  such  teachers  are  expected 
teach  a  dozen  subjects  each,  and  therefore  have  no  time  to  roal 
good  their  defective  preparation.    Thus  good  t>     "  ' 
can  not  be  expected,  for  streams  do  not  rise  li  ,,  it 

sources.  The  only  remedy  for  these  oondiUons  seetns  to  Uo  in 
the  gradual  education  of  the  people.  A  series  of  obji^ct-lesfions, 
showing  the  difference  between  a  good  teacher  and  a  poor  one,  is 
the  most  effective  means  of  causing  goixl  work  to  be  appreciated. 

But  taking  things  as  they  are,  even  with  uneducated  teachers 
and  teachers  crowded  for  time,  fairly  good  work  may  be  done  by 
the  use  of  good  methods.  A  great  deal  will  depend,  not  on  the 
kind  of  books  you  use,  but  on  the  kind  of  books  you  avoid.  Most 
of  the  current  toxt-books  of  elementary  zoology  are  simply  j>er- 
nicious  so  far  as  your  purposes  are  concerned.  Even  if  these 
books  were  well  digested  and  accurate  in  their  statements  of  fact, 
which  is  rarely  the  case,  they  are  based  on  incorrect  principles. 
They  are  not  elementary  but  fragmentary  in  tin  '  '  acter.  It 
is  a  great  mistake  to  suppose  that,  because  a  l  small  and 

says  very  little  about  each  one  of  the  animals  of  which  it  treats,  it 
is  thereby  rendered  elementary.  Fragments  are  not  necessarily 
elements.  A  fragment  of  rock  is  as  hard  to  digest  as  a  bowlder. 
Elementary  work  in  science  should  treat  of  but  few  things,  but 
the  impressions  it  leaves  with  the  child  should  be  very  clear  on« 
The  ideas  derived  from  the  common  text-books  are  of  the  vague 
possible  character.  These  books  are  the  parasites,  not  the  allies,  of 
science.  They  bear  the  same  relation  to  the  progress  of  science 
that  barnacles  bear  to  the  progress  of  a  ship.  If  you  keep  clear 
of  these,  you  can  not  go  far  astray.  Let  us  recall  the  words  of 
Agassiz  to  the  publisher  who  tried  to  induce  him  tn  vTite  a  school* 
book  on  zoology ; 

*' I  told  him,"  he  said,  "that  I  was  not  the  m.i  '    ■ 

of  thing;  and  I  told  him, too,  that  the  loss  of  t  i  ■  nii 

which  is  done  the  better.  It  is  not  school-books  we  want,  bat  stu- 
dents. The  book  of  nature  is  always  open,  and  nil  I  can  do  or  «ay 
shall  be  to  lead  students  to  study  that  book,  and  not  to  pin  tb«ir 


faith  to  any  other."    And  at  another  time  he  said. 
Nature  in  books,  when  we  go  out  of  doors  we  cap  " 

The  essential  of  method  is  that  we  allow  nc ' 
tw»?en  the  student  and  the  object  which  ho  stmlji 
chart  or  lecture  which  can  be  used  in  ]>lace  ot  t  li.   ; 
thing  you  should  never  use.    Your  students  ah' 
selves,  and  draw  their  own*' ■!    '     '        "  ' 

they  have  a  groundwork  i  . 
oau  be  made  known  to  tliem  a«  a  basis  for  ad\ 
tions,  for  the  right  use  of  b<    '        -    ■—     r'     • 
erniciouH ;  but  w< 
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than  to  the  high  school.  Yon  do  not  wish  to  have  your  students 
tell  you  from  memory  tlie  oharfvcters  of  the  Saxiropsida  as  distin- 
guished from  the  Icfiihyopsida.  What  you  want  is  the  answer 
to  their  own  qiiestioningg  of  the  frog  and  the  turtle. 

I  was  lately  present  at  H  high-school  examination  in  zoology. 
The  teacher  gave  a  number  of  the  stock  questions,  such  as  "'  De- 
scribe the  Gasteropoda."  "  What  are  the  chief  differences  between 
the  domestic  turkey  and  the  turkey  of  Honduras?"  "  How  do 
Asiatic  and  African  elephants  differ  ?  "  "  On  which  foot  of  the 
ornithorhynchua  does  the  webbing  extend  past  the  to488  ? "  and 
80  OD.  At  last  he  said :  "  I  will  now  give  you  a  practical  ques- 
tion :  A  few  days  ago  we  had  a  frog  in  the  class,  and  all  of  you 
saw  it ;  now  write  out  all  the  characteristics  of  the  sub-kingdom, 
class,  and  order  to  which  the  frog  belongs." 

This  is  all  useless.  The  definitions  of  these  classes  and  orders 
do  not  concern  the  chikL  To  the  working  naturalist  these  names 
are  as  essential  as  the  names  of  the  stations  on  the  road  to  a  rail- 
way engineer.  They  belong  to  his  business,  but  the  names  and 
distances  of  railway  stations  do  not  form  part  of  any  good  work 
in  primary  geography.  You  do  not  need  to  teach  your  students 
that  vertebrates  are  divided  into  mammals,  birds,  reptiles,  batra- 
chians,  and  fishes.  It  is  not  true  in  the  first  place,  and,  if  it  were, 
it  is  not  relevant  to  them.  Stick  to  your  frog,  if  you  are  studying 
frogs,  and  he  will  teach  you  more  of  the  science  of  animals  than 
can  be  learned  from  all  the  memoriz<.Hi  classifications  that  you  can 
bracket  out  on  a  hundred  rods  of  blf«;kbt)Hrd  I 

The  prime  defect  in  our  schools  is  not,  after  all,  that  the  teach- 
ers do  not  know  the  subjects  they  teach,  but  that  they  do  not 
know  nor  care  for  the  purpose  of  their  teaching.  In  other  words, 
they  do  not  know  how  to  teach.  The  book  is  placed  in  their 
hands  by  the  school  board,  and  they  teach  by  the  book.  If  the 
book  comes  to  them  wrong-side  up,  their  teaching  is  forever 
inverted.  That  this  is  true,  the  statistics  gathered  last  year  from 
the  high  schools  of  Indiank,  by  Prof.  Evennann,  very  clearly 
show.  It  is  no  wonder  that  a  superintendent  is  needed  for  every 
dozen  teachers.  A  good  teacher  should  know  the  end  for  which 
he  works,  and  then  he  can  adapt  his  means  to  fit  this  end. 

I  once  visited  a  large  high  school,  one  of  the  b(>8t  in  the  coun- 
try, with  a  science  teacher  whose  studies  have  won  him  the  re- 
Hpoot  of  bin  fellow-wnrkpra.     But  for  some  reason,  on  that  day  at 

I  knowledge  into  the  clasr^-rtwjm. 

i ,. ...^  ..  \,,\.-^  and  girls  on  animals — not  on 

the  animals  of  tho  wO'  U.  uot  on  the  animals  before 

them,  f-  -of  South  Amer- 

ica.   A'  1      r  it  is  the  nine"- 

bandod  ■■  iht  thrM>banded  armadillo 
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{tricinchis)  which  does  not  dig  a  hole  in  the  ground  for  its  nc 
The  book,  written  by  a  man  who  did  not  know  an  amxadilli 
from  a  inud-turtle,  gives  this  piece  of  information.  It  was  in  t) 
iBSHon,  and  the  students  must  get  it.  And  on  this  and  like  sul 
jects  these  boys  and  girls  were  wasting  their  precious  time — 
precious  l>ecaiise,  if  they  do  not  learn  to  observe  in  their  youtl 
they  will  never  learn,  and  the  horizon  of  tht^ir  lives  will  be  alwaj 
narrower  and  darker  than  it  should  have  been.  Already  the  work 
of  that  day  is  a  blank.  They  have  forgotten  the  nine-banded 
armadillo  and  the  three-banded,  and  bo  has  their  teacher,  and  so 
ive  L  All  that  remains  with  them  is  a  mild  hatred  of  the  arma- 
dillo and  of  the  edentates  in  general,  and  a  feeling  of  relief  at 
being  no  longer  xmder  their  baleful  influence.  But  with  this 
usually  goes  the  determination  never  to  study  zoologj-  agaii 
And  when  these  students  later  com©  to  the  college,  they  know  nol 
more  of  science  and  its  methods  than  they  did  when  at  the  age  of 
one  year  they  first  cried  for  the  moon. 

Darwin  tells  us  that  his  early  instruction  in  geology  was  to 
"incretlibly  diill"  that  he  came  to  the  determination,  afterward 

..happily  changed,  "never  so  long  as  he  lived  to  read  a  book  on 

'geology  or  in  any  way  to  study  the  subject." 

I  once  had  a  student,  well  trained  in  the  conventional  mothc 
of  non-science,  who  was  set  to  observe  the  yeast-plant  under 
microscope.    He  had  read  what  the  books  aay  about  yeast,  and 

Hhad  looked  at  the  pictures.     So  he  went  to  work  vigorouslj 

'in  a  short  time  he  had  found  out  all  about  the  little  plant,  ant 
had  made  a  series  of  drawings  which  showed  it  very  nicely.     By 

[ftnd  by  some  one  noticed  that  he  was  working  without  any  object 
glass  in  his  microscope.    Ho  had  not  seen  the  yea.st-plant  at  all^ 
only  the  dust  on  the  eye-piece.    This  is  the  vital  fault  of  much  of 
our  teaching  of  elementary  science.    It  is  not  real ;  it  is  not  the 
study  of  nature,  only  of  the  dust-heaps  of  old  •lefinitions. 

Yet  nothing  is  easier  than  to  do  fairly  good  teachixi^, 
without  special  knowledge  or  special  appliances.    Bri-  -    •  ' 
specimens  and  set  them  before  the  boys  and  girls.    '! 
the  work,  and  do  it  eagerly ;  and  they  will  fu^li^ 
too.    There  is  no  difl&culty  about  materials.    Oui   ^-v"    . 
the  "El  Dorado"  of  the  naturalists  of  Europe.    You  can 
terial.'*  for  a  week's  work  by  turning  over  a  single  ri 
once  hoard  Prof.  Agassiz  say  to  an  assembly  of  teai;.. 
quote  from  him  the  more  freely  because  he  gave  his  lit 
task  of  the  intro<luotion  of  right  < 
"  Select  such  subjects  that  yoii  < 
out  seeing  them.    If  you  can  find  nothing  IwttoT,  taku  a  I 
or  a  cricket,  and  let  ■      '  •    "  -'   '     - 

There  is  no  par. 


can  not  get  a  sufficient  supply  of  the  best  of  epecimens.  Teach 
your  pupils  to  bring  them  in.  Take  your  text  from  the  brooks 
and  not  from  the  booksellers.  ...  It  is  better  to  have  a  few  forms 
well  studied  than  to  teach  a  little  about  many  hundred  specioa. 
Better  a  dozen  forms  thoroughly  known  as  the  result  of  the  first 
year's  work,  than  to  have  two  thousand  dollars'  worth  of  shells 
and  corals  bought  from  a  curiosity  store.  The  dozen  animals  will 
be  your  own.  .  .  .  You  will  find  the  same  elements  of  instruction 
aJl  about  you  wherever  you  may  be  teaching.  You  can  take  your 
lasses  out  and  give  them  the  same  lessons,  and  lead  them  up  to 
the  same  subjects  in  one  place  as  another.  And  this  method  of 
teaching  children  is  so  natural,  so  suggestive,  so  true.  That  is  the 
charm  of  teaching  from  Nature.  No  one  can  warp  her  to  suit  his 
own  views.  She  brings  us  back  to  absolute  truth  so  often  as  we 
wander." 


ETHICS  AND  RELIGION. 

Bt  CRAWFORD   HOWELL  TOY, 
paonwMs  or  itwiurw  ur  baiitjuh>  tnnrsaarrr. 

"O  subjects  occupy  men's  attention  more  than  morality  and 
-1-^  religion.  They  are  patent,  ever-present  facts,  always  intrud- 
ing themselves  on  our  thoughts,  and  always  demanding  consider- 
ation. They  have  formed  subjects  of  human  reflection  since  the 
race  of  man  began ;  nations  have  wrought  out  practical  schemes, 
philosophers  have  invented  systems  ;  thousands  of  generations 
have  talked  over  individual  facts  and  ideas.  Yet  men  are  far 
frum  being  at  one  on  the  nature  of  the  two  and  the  relation  be- 
tween them. 

One  opinion,  held  widely  in  our  own  times,  is  that  religion  is 
the  creator  of  ethics — an  opinion  not  unnaturally  suggested  by 
the  fusion  of  ethical  and  religious  ideas  and  practices  which  exists 
among  us.  The  masses  of  our  communities  are  reared  in  a  re- 
ligious atmosphere.  Their  first  impressions  of  duty  and  right  are 
jlored  by  religious  ideas  and  supported  by  religious  sanctions, 
je  most  generally  accepted  and  revered  ethical  codes  are  con- 
tained in  the  sacred  books,  and  the  most  prominent  preachers  of 
lorals  art»  ri'  -       •  .:on,    Our  courts  of  law  dispense  jus- 

ice  in  the  n:i  ,.-  Being.    Kings  rule  by  tlie  grace  of 

God,  and  tho  Congress  of  the  Uniteil  States  has  stamped  a  decla- 
r  '1.     In  many 

litiate  it  by 

where  wlien 

■    .lud  it,  i» 

n  dopo- 
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sition  of  the  body  in  the  grave.  There  are  many  who  hold  that 
both  the  content  and  the  impulBe  of  ethical  life  are  given  by  re- 
ligion; that  man  can  neither  know  nor  do  right  without  di^-ine 
aid ;  and  that  human  virtue,  apart  from  the  supernatural  clemr-ut. 
is  a  delusion  and  a  snare,  since  it  allures  men  to  a  fatal 
^dependence  by  holding  out  the  false  hope  that  they  can  1"  y, 

good  without  divine  aid.    This  is  the  annihilation  of  m< 
the  ordinary  sense  of  the  term. 

On  the  other  hand,  the  opinion  is  held  that  religion  and  iiior;i,l 
are  wholly  distinct,  neither  in  any  wise  affecting  the  fundamental 
conceptions  or  the  practical  development  of  the  other.  According 
to  this  view,  the  two  start  from  different  points,  have  regard  to 
different  objects,  look  to  different  aims,  and  follow  different  meth- 
ods. Sometimes  this  distinctness  is  represented  as  belonging  oi 
to  the  ideal  conception  of  religion  and  ethics,  sometimes  it 
claimed  as  a  characteristic  of  the  historical  development  of  the 
two.  Religion,  it  is  said,  deals  with  God,  ethics  with  man ;  at 
this  difference,  it  is  hold,  severs  the  two  by  a  world-wide  intern 
Such  a  position  may  be  maintained  both  by  those  who  accept  and 
by  those  who  reject  a  supemattiral  divine  revelation  of  truth.  A 
believer  in  revelation  might  hold  the  atonement  of  Christ  to  be  a 
distinctively  religious  fact,  while  he  might  regard  the  ethical 
teaching  of  Jesus  or  Paul  as  the  x»roduct  of  human  experience. 

Still  another  view  considers  the  two  as  different  indeed  in 
origin  and  modes  of  development,  but,  since  both  are  essential  ell 
meats  of  life  existing  from  the  beginning,  as  acted  on  and  iut 
penetrated  each  by  the  other.  It  may  be  held,  for  example,  tl 
the  posture  of  mind  necessary  to  produce  ethical  convir 
if  not  created,  at  least  modified  by  the  religious  theory,  i 
eciousness  of  the  presence  of  the  Deity  deepening  the  instinct  or 
conviction  of  duty  toward  one's  fellow -men ;  '  "  '  '  ■ ' 
direction,  the  sentiment  of  duty  toward  the  I ' 
the  feeling  of  human  obligation ;  or,  again,  that  the  hope » 
or  the  fear  of  punishment  from  the  supernatural  j>o\vi—  • 
niflh  a  strong  motive  for  right-doing ;  or  that  the  id' 
constantly  transcending  practice,  and  emlxwiied  in  th' 
be  an  ethically  elevating  influence.  According  to  1 1 
present  ethical  religious  thought  of  the  world  is  the  i 


long  series  of  interactions  between  etl 
which  have  grown  up  more  or  less  indepii 

In  order  to  test  the  correctness  of  these  varioni 
Fmust  consider  briefly  the  history  of  the  d<      ' 
[religious  and  moral  ideas  and  pra<"tice.    Om 
history  can  be  only  a  general  one :  we  have  not  tl 
id  dt>8cribe  t^      '      -    -   ni»  of  any  line  in  '  — - 
low  with  <  man  formed  his 
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natural,  or  under  what  conditions  his  moral  life  began.  There  are 
hypolheaes  or  siirraises  which  we  may  think  natural  or  probable; 
but  tlieee  must,  of  course,  be  distinguished  from  what  is  known  to 
be  fact.  Let  us  begin  by  defining  the  principal  terms  of  our  in- 
quiry. Religion  is  the  body  of  beliefs  and  practices  pertaining  to 
the  naturw  and  worship  of  the  Deity,  and  determining  man's  effort 
to  propitiate  him  and  secure  his  aid ;  ethics  is  the  body  of  beliefs 
and  practices  regulating  the  conduct  of  man  to  man.    True,  this 

^distinction  seems  to  be  sometimes  abandoned  :  the  Deity  is  said  to 
1)6  pleased  by  ethically  right  conduct,  or  a  religious  ceremonial 
comes  to  be  regarded  as  having  an  ethical  character.  But  even 
in  these  cases  the  distinction  really  exist&  For,  the  conduct  held 
tq  be  acceptable  to  God  not  only  relates  to  intercourse  between 
human  beings,  but  exists  as  a  social  custom  before  it  is  approved 
by  religion;  and  the  religious  ceremonial,  primarily  designed  to 
Bcuro  the  divine  favor,  is  ethical  only  in  so  far  as  it  involves  pel». 
tions  among  men.  This  distinction  is  not  affected  by  the  question 
respecting  a  divine  revelation  of  truth,  for  such  a  revelation  might 

liHatnralJy  treat  duties  to  God  and  duties  to  man  as  separate  sorts 
of  obligation. 

Before,  however,  ent«ring  on  the  discussion  of  the  subject,  it 
lay  be  proper  to  ask  whether  our  opinion  as  to  the  genesis  of 
thical  practice  must  be  modified  by  belief  in  a  supernatural, 

^divine  revelation  of  truth.  I  do  not  inquire  whether  such  reve- 
lations have  really  been  given.  It  is  sufficient  for  our  present 
purpose  to  ask  whether  the  objective  content  of  the  alleged  reve- 
lation is  of  such  character  as  to  take  it  out  of  the  line  of  natural 
human  development.  How  stands  the  case,  for  example,  with  the 
ethical  teaching  of  the  Hindu,  Persian,  and  Arabian  sacred  books  ? 
The  morality  of  the  Koran  is  in  part  high  and  pure,  doubtless  an 
advance  on  the  current  usage  of  Mohammed's  time.  Yet,  leaving 
out  of  consideration  what  was  borrowed  from  Jewish  and  Chris- 
tian sources,  it  contains  nothing  that  may  not  have  been  the 
product  of  human  reflection.  The  social  life  of  the  Arabs  of  that 
period  was  comparatively  well  organized,  and  Mohammed  xm<ler- 
took  for  the  most  part  only  to  modify  existing  customs — to  restrain, 
for  example,  the  rights  of  divorce  and  retaliation ;  and  the  duties 
of  honesty,  justice,  kindness,  and  mercy  which  he  enjoined  were 
such  as  would  naturally  suggest  themselves  to  a  large-hearted 

^and  keen -sighted  man  anxious  to  secure  the  permanence  of  a  new. 
ith  and  the  well-bejner  of  bi«  oonntrymen.    The  same  thing  may 
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damental  principles  of  self-culture  and  self-denial  involve  n  nobl« 
and  spiritual  conception  of  life,  and  are  capable  of  leading  to  the 
most  adniinible  results.  But,  even  with  the  obscurity  that  rests  on 
the  beginnings  of  Buddhism  and  the  moral-reli^ous  development 
that  preceded  it,  none  of  us  vrill  be  inclined  to  deny  that  it  is  the 
outcome  of  the  experience  and  thoughts  of  the  time.  Such,  also, 
appears  to  bo  the  case  with  the  ethical  codes  of  the  Bible.  Tho 
ordinary  social  duties  which  are  enjoined  in  the  Old  Testament  and 
New  Testament,  such  as  honesty,  truthfulness,  sobriety,  Idndnf^^a 
to  the  poor,  are  common  to  many  times  and  peoples.  All  tho  moral 
requirements  of  the  Decalogue  are  found  among  the  Egyjitiana  at 
a  period  earlier  than  that  usually  assigned  to  Moses,  Evun  tho 
nobler  qualities  of  love  to  man,  forgiveness  of  injuries,  denial  of 
self,  are  not  without  parallel  in  other  communities.  In  some  cases 
a  process  of  natural  development  may  be  observed  in  the  biblical 
ethics.  The  prophets  enjoin  on  the  Israelites  justice  anil  kindnee^ 
to  their  own  countrjTnen,  but  their  view  does  not  extend  l>eyoaAf 
their  own  land  ;  one  of  the  later  law-books  (Lev.  xix,  \H)  oontaiflH 
the  precept,  "  Thou  shalt  love  thy  neighbor  as  thyself,"  but  it  d*» 
fines  neighbors  as  "  the  children  of  thy  people  " ;  the  great  JoMrlsh 
lawyer  Hillel,  toward  the  end  of  the  first  century  before  the  begrin- 
uing  of  our  era,  announced  as  the  central  principle  of  conduct  that 
a  man  should  not  do  to  others  what  he  would  not  have  thom  do  to 
him  ;  Jesus  put  this  principle  into  positive  shape  (the  same  thing 
substantially  existed  among  the  Chinese  and  Greeks).  The  ethical 
treatise  of  the  Egyptian  Ptah-hotep,  said  by  Maai)ero,  Renouf, 
and  other  eminent  scholars  to  be  the  oldest  book  in  the  world  (its 
date  is  put  l»efore  2000  b.  c),  contains  a  moral  code  ro-  !i? 

for  loftiness  and  spirituality;  it  enjoins  gentleness,  t'  .,  ..ag 
wrong,  contentment,  kindness,  avoidance  of  pride,  of  hardness  of 
heart,  and  of  bad  temper.  It  would  appear,  from  thi-  ■  '  '  •>- 
pies  for  whom  no  divine  revelation  is  claimed  by  u^,  r 

his  unaided  efforts  has  come  to  the  knowledge  of  tho  I  ■ 
ciples  and  practices  of  morality,  has  not  only  made  n 
rules  of  conduct,  but  has  perceived  that  the  esconoo  of 
lies  in  the  character  of  the  soul.    If  this  be  so,  it  ia  urp 
to  suppose  a  supernatural  divine  revelation  to  acr'"- 
ethical  phenomena  of  society.    It  might  be  Raid,  in 
this  ethical  development  proceeds  from  a  ] 
lation.     But  this  statement  rests  on  no  hiatoi . 
it  explain  the  fact  that  the  ethical  progress  of  a 
in  hand  with  its  growth  in  ■      '  '  '  " 

received  their  ethical  code  <1 ' 
manners  were  milder  in  Ezi'a's  time  than  in  tl 
phetic  periwl.  loss  mild  in  (1      '  /  'i     •  ' 

nide  in  tho  period  of  the  J 
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generations  which  stood  nearest  tho  revelation  were  least  affected 
by  it. 

Religion  consists  of  creod  and  ritual.  What  is  the  origin  and 
nature  of  those  facts  ?  The  religious  creed  is  the  embodiment  of 
man's  view  of  the  supernatural  constitution  of  the  universe.  It 
defines  the  origin  and  nature  of  the  powers  which  stand  outside  of 
human  life,  and  the  manner  in  which  they  brought  into  being  the 
whole  system  of  things ;  it  describes  the  character  of  the  relations 
lietween  them  and  men,  resulting  from  the  attributes  of  the  dei- 
ties. From  these  premises  the  ritual  law  prescribes  the  processes 
by  which  the  favor  of  the  supernatural  iH)wers  is  to  be  secured. 

The  main  article  of  the  creed,  tho  theology  or  doctrine  of  the 
deity,  is  the  result  of  reflection.  Man  demands  a  ground  for  the 
ejftemal  world,  which  he  naturally  at  first  thinks  of  as  animated 
by  spirits  like  his  own.  To  these  spirits  he  ascribes  passions  such 
as  he  is  conscious  of  in  his  own  nature.  Every  object  becomes  for 
him  a  living  creature ;  he  refers  every  phenomenon  to  an  invisible 
spiritual  nature.  In  process  of  time  he  separates  the  agent  from 
the  object  or  phenomenon,  and  regards  it  as  an  independent  power, 
endowed  with  such  qualities  aa  are  suggested  by  the  particular 
conditions  of  the  case.  A  deity  thus  arises,  who  is  gradually  in- 
vested with  a  history.  Myths  which  embody  natural  phenomena 
or  ritual  processes,  legends  which  spring  from  vague  recollections 
of  historical  occurrences,  symbolical  stories  erpressing  ethical  and 
other  thought  gather  around  his  person,  and  gradually  build  up 
for  him  a  di.stinct  individuality.  The  qualities  ascribed  to  him 
are  modified  generation  after  generation  and  age  after  age  in  ac- 
cordance with  the  social  development  of  the  community.  Starting 
from  his  undefined,  primitive  character,  the  deity  becomes  a  war- 
rior or  a  sage,  malevolent  or  beneficent  according  to  the  ctmditions 
which  determine  his  growth.  His  ethical  nature  at  any  given  time 
will  reflect  the  moral  ideas  of  the  community  at  that  time.  Man's 
consciousness  of  the  two  opposing  elements  of  good  and  evil  in 
nature  will  lead  him  to  apportion  beneficial  and  hurtful  attributes 
and  acts  among  the  gods.  Tliose  of  them  who  an*  good  will  be 
credited  with  the  best  qualities  that  men  can  think  of,  and  the  bad 
will  U?nd  to  become  Jis  bad  as  can  be.  The  latter  may  then  retain 
tbeir  independence  and  autonomy  (as  in  the  Persian  religion),  or 

they  may  be '] '-'l  to  a  subordinate  position  and  ret-ain  their 

powor  anil  e\  nly  through  the  sufferance  of  the  supreme 
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sory  basis  of  religion.   Without  the  knowleclge  of  man  the  kD< 
edge  of  God  would  be  useless  for  religions  purposes :  the  two  |(|»» 
hand  in  hand.    The  former  springs  from  and  i-  '!io 

relations  of  human  life.    The  part  of  it  which  cv-::  .:.'Jt- 

ively  religious  is  the  consciousness  of  dependence  on  Qod,  with  aO 
the  convictions  and  feelings  which  therewith  {;onnect  thomBelvea. 
This  consciousness  has  a  history  similar  to  that  of  man's  theo- 
logical creed.  It  is  at  Erst  simple  and  fleshly,  relating  to  man's 
animal  passions  and  needs ;  it  is  purified  by  time,  growing  till  it 
attains  a  well-dovelop>ed  ethical-spiritual  shape.  From  being  a 
creature  who  needs  only  food  and  raiment,  man  comes  to  b«;  A 
highly  endowed  soul  with  asjiirations  after  moral  perfeotnesa,  and 
at  each  step  the  deity  must  be  able  to  satisfy  his  neods. 

The  history  of  the  genesis  of  things  is  in  itself  no  more  re- 
ligious than  anthropology.     How  the  world,  and  man,  and  thr> 
gods  came  into  existence  are  essentially  scientific  questions ;  they 
assume  a  religious  aspect  from  the  fact  that  they  f.'  t»n 

with  man's  really  religions  conceptions.    The  first  .:  iie 

human  mind  on  these  points  is  one  of  indiifereuce ;  men  accept 
known  facts  without  question.     A  period  of  i     '  '  "    as; 

interest  is  felt  in  the  pmblem  of  origins.    The  <  lio 

world  is  assigned,  of  course,  to  the  supernatural  powers ;  the  pro* 
cess  of  creation  is  thought  of  as  similar  to  human  methods  of 
work :  the  world  is  said  to  have  issued  from  an  egg,  or  to  have 
been  formed  from  the  limbs  of  a  giant,  or  to  have  been  >J 

in  some  way  familiar  to  man.    The  genesis  of  man  is  exj.......t  ^.  in 

a  similar  manner.  He  is  born  of  <livine  or  half-divine  panenta,  or 
fashioned  out  of  stone  or  clay.    The  gods  tli  '-d 

to  have  issued  from  earlier  gods,  who  are  L •  uio 

existence  in  some  far-oflf  time  out  of  primitive  material,  commonly 
water.    The  whole  process  is  one  of  reflection — it  i  "       ~  'ft 

to  embody  in  living  form  the  forces  which  he  coii>  ivi? 

been  at  work  in  the  creation  of  the  universe.  It  is  his  Qni  attorn  pt 
at  scientific  analysis  and  construction. 

This  theological   exposition   of    the  world  is  a  nucessitj  of 
human  tliought;  man  can  no  more  ignore  it  than  ho  can  cease 
to  brc<athe.    It  is  equally  necessary  that  he  should  defiue  his  own 
relation  to  the  unseen  pcjwers  around  him.    They  an*  1h'1jhvi-«c1  Ui 
detormino,  in  large  meaj^ure,  his  weal  or  woe:  they  seiil  id 

storm,  pestilence  and  famine,  sunshine  and  food  ;  they  t.....     ..  ith 

disease,  or  maintain  in  health;  they  give  victory  over  onmnieB, 
an"    '     ■■'   the  success  or  f''  "     !         '        '  '  '  "      (<► 

sei  I  r  favor  and  aid,  i  i-t 

that  pleases  or  displea-sea  them,  and  by  what  pr  :»* 

may  in  p» 
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they  gradually  assume  an  ethical  character.  Man  ascribes 
his  o^vTi  couscience  to  the  deity ;  he  can  not  think  of  the  divine 
aa  morally  inferior  to  liimaelf;  the  divine  demands  are  those 
which  man  recognizes  in  his  own  conscience. 

The  forms  of  the  ritual  are  developed  out  of  social  customs. 
The  first  idea  of  the  primitive  man  probably  is  that  the  deity  is 
to  bo  propitiated  by  friendly  attentiona  or  by  a  gift,  as  a  human 
chieftain  or  other  person  would  bo,  and  the  more  precious  the  gift 
the  better,  A  man  would  therefore  offer  that  which  he  held  to  be 
dearest  to  him — even  his  own  flesh  aud  blood;  a  human  life  would 
be  considered  the  costliest  of  offerings.  All  the  ceremonies  of  so- 
cial life  were  naturally  transferred  to  the  sacrifice  of  the  gods.  As 
eating  was  so  prominent  a  fact  for  mau,  he  prepared  feasts  for  his 
deities ;  tables  wore  spread,  and  food  and  drink  were  offered.  It 
wa8  assumed  that  the  gods  shared  men's  love  of  praise;  hymns 
were  sung  celebrating  the  divine  power  and  glory.  Sometimes  a 
malevolent  nature  was  ascribed  to  the  deity :  it  was  supposed  that 
he  was  jealous  of  man's  prosperity,  and  that  his  displeasure  was 
to  be  removed  by  the  sacrifice  of  something  which  the  man 
•  ■  1  valuable — a  costly  ring,  for  example,  would  bo  thrown 

11:  :5ea;  but  woe  to  the  offerer  if  it  should  bo  found  in  a  fish 

and  returned  to  himl  Out  of  this  primitive  material  of  sacri- 
fices, feasts,  praise,  and  thanksgiving,  have  arisen  all  the  compli- 
cattxl  liturgies  and  rituals  of  the  world.  The  outward  form  of 
them  has  followed  the  customs  of  society.  That  which  in  social 
intercourse  came  to  be  considered  seemly  and  reverent  was 
adnpte<l  as  the  proper  attitude  toward  the  gods.  The  dress  of 
the  ministers  of  religion,  words  of  supplication  or  praise  which 
they  employed,  the  posture  of  the  worshipers,  have  always  been 
determined  by  the  forms  of  human  society.  The  basis  of  religious 
service  is  man's  desire  to  secure  the  friend.ship  of  the  deity,  its 
form  is  determined  by  the  social  proprieties.  These  last  must 
therefore  be  looked  on  as  an  accessory  of  religion,  important  as 
means,  but  not  belonging  to  its  essence,* 

Parallel  with  the  religious  development  is  the  growth  of  moral 
ideas  and  the  elaboration  of  systems  of  practical  ethics.  These 
also  are  founded  in  the  nature  of  things,  inasmuch  as  they  have 
never  failed  to  ajjpear  in  human  society.  It  is  not  our  purpose 
here  to  attempt  an  erplanation  of  the  origin  of  those  instincts  on 
which  society  is  founded,  and  which  furnish  the  basis  of  moral 
character.  So  far  as  wo  know,  the  complementary  instincts  of 
self-maintenance  and  sympathy  are  inseparable  from  the  nature 
of  man.  They  are  found,  indeed,  in  the  lower  forms  of  being,  and 
were  doubtless  inherited  by  man  from  his  ancestors  of  a  lower 
type;  but,  in  any  case,  they  are  now  to  be  con-sidered  essential 

t,  i.  ..ot  here  intended  to  deny  that  ritual  may  be  a  BymboUc  ^evw««o.^».^^wi  tANAs**- 
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parts  uf  the  human  cunstitution,  and  out  of  them  sjmng  all  Lhv< 
details  of  ethical  life.    Nor  are  we  called  on  to  discuss  the  origin 
of  the  sentiment  of  obligation,  since  we  are  "vrarranted  in  huldinic 
that  it  also  belongs  to  the  essence  of  human  nature.     No  man,  so 
far  as  our  informatioo  goes,  has  ever  been  found  to  be  deetituto  of 
it,  and,  as  far  as  concerns  our  world,  it  may  be  rogarde<l  lu*  found- 
ed in  the  nature  of  things.     It  is  the  basis  of  all  moral  (i».'velop- 
ment.    The  only  question  that  need  be  asked  is  wbothor  It  in  at 
all  dependent  on  religion  for  its  essential  character — that  \b,  to 
•say,  at  the  moment  when  this  sentiment  was  shaping  itself  in  the 
mind  of  man,  was  its  genesis  at  all  conditioned  on  the  recognition 
of  the  supernatural  ?    In  the  decision  of  such  a  question  we  can 
be  guided,  of  course,  only  by  data  of  our  own  consciousness.     But 
the  reference  to  the  supernatural  does  not  seem  to  help  the  matter 
much,  since  we  meet  here  at  the  outset  this  same  sentiment  of 
obligation.    "VNTiat  is  the  origin  of  the  convictions  of  duty  which 
man  feels  toward  the  unseen  powers  around  him  ?    Does  it  spring 
from  the  recognition  of  their  superiority  of  position  ?    But  this 
is  nothing  more  than  the  recognition  of  a  relation  which  involvw 
the  power  of  harming  or  holj^ing  in  the  suj^ierior  being,  and,  00 
far  as  the  same  power  is  supposed  to  reside  in  men,  th«  samu 
sentiment  toward  them  will  arise.    Or  does  the  feeling  of  duty 
toward  the  gods  come  from  the  recognition  of  rights  belonging 
to  them  ?    Then  it  does  not  appear  why  there  should  not  be  a 
similar  recognition  of  rights  belonging  to  men,  since  in  tht;  ear- 
liest conceptions  there  is  no  difference  between  man  and  the  deity, 
except  in  the  point  of  power.    It  does  not  seem,  therefore,  that 
religion  has  been  effective  in  protlucing  th'         "  'n, 

except  so  far  as  it  has  added  to  the  objects  t.        ■  ■  ol- 

ing  was  directed.    There  would  be  just  as  much  ground  for  hold* 
ing  that  the  sentiment  of  religious  obligation  epning  from  the 
feeling  of  duty  whicli  arose  between  man  and  man.     In  point  of 
fact,  no  doubt,  both  were  products  of  the  same  primitive  elements 
of  man's  constitution.    The  recognition  of  an  object  impliee  the 
recognition  both  of  its  nature  niid  of  those  power*  in  it  by  which 
it  affects  us  for  good  or  for  bad,  and  from  tht  i* 

idetis  comes  finally  the  conviction  that  the  ■■  ..     .  ...iin 

rights;  we  first  ]>erceive  and  estimate  the  Jier^'    'i  *  ■ .  and  then, 
through  exr>erienpe  and  n'flection,  come  to  thf  '   it 

is  obligatory  on  us  to  allow  it  such  freedom  a.^  ;!' 

the  freedom  of  other  personalities.     The  degroi* 
allow  will  be,  in  general,  in  proportion  to  thf 
sonality;  men  con   be  control l»'d   by  equal  j 
wielding  irresistible  power,  Mrill  enjoy  perfect 
sorts  of  fooling  of  diit      •  '  '  '     '" 

mutual  action  and  : 


d  powerful,  communicates  gomething  of  its  qualities  to  the 
ithor.     In  man's  progress  in  culture  of  soul  there  is  no  part  of 
his  nature  that  does  not  affect  and  is  not  affected  by  all  other 
parts. 

Let  us  pass  on  to  the  details  of  man's  ethical  codes.    It  is  gen- 

terally  agreed  that  the  great  mass  of  these  spring  from  the  ex- 
periences of  human  intercourse.  The  ordinary  moral  rules  of  life 
have  arisen  from  men's  observation  that  without  them  society  is 
not  possible.  Such  is  the  origin  of  the  feeling  against  theft,  mur- 
der, and  falsehood.  The  family  life  is  dependent  on  the  subordi- 
nation of  children  to  parents,  and  the  tribal  or  national  life  oai 
the  obedience  of  subjects  to  rulers.  The  early  particular  per- 
ceptions of  the  law  of  kindness  arise  from  a  compromise  between 
the  instincts  of  self -development  and  sympathy.  A  man  helps  his 
fellow -man,  but  not  more  than  is  consistent  with  the  mainte- 
nance of  his  own  interest.  There  are  special  instincts,  like  that  of 
maternal  love,  which  carry  with  them  absolute  self-abnegation. 
In  process  of  time  moral  principles  acquire  a  certain  universality, 
and  are  embodied  in  ideal  forms  of  men  or  gods,  and  these  ideals 
and  principles  assume  an  independent  shape  and  enter  as  inde- 
'pendent  forces  into  moral  life.  Even  the  broadest  and  most  un- 
selfish ethical  conceptions  and  usages  of  our  best  developed 
societies  are  thus  to  be  traced  back  to  the  habits  of  thought  which 
rise  from  social  intercourse. 

The  results  of  the  ethical  thoxight  of  society  are  adopted  by 
religion.  Observation,  as  is  remarked  above,  teaches  that  so  stKjn 
as  the  constitution  of  the  community  becomes  distinctly  moral, 
its  religion  assumes  the  same  tone  —  the  content  of  the  divine 
character  becomes  moral,  and  the  deity  is  conceived  to  be  pleased 
by  conduct  which  is  in  accord  with  his  character.  It  need  not  be 
t'  '  '  derogatory  to  religion  that  it  should  depend  on  the  ex- 
\>  s  of  human  society  for  its  moral  teachings.    The  essence 

of  religion  is  not  the  content  of  the  divine  personality,  but  man's 
desire  to  put  himself  in  symjjathy  with  the  divine.  The  ethical 
character  with  which  man  enters  into  relation  is,  of  course,  of 
extreme  importance ;  but  the  human  mind  can  not  truly  appro- 
priate thoughts  which  it  has  not  learned  by  experience,  and  no 
ivine  ideal  would  be  eflfective  which  had  not  previously  been 
wrought  out  by  the  mind  itself. 

Such  an  ideal  may  exert  a  powerful  influence  on  life,  but  only 
on  condition  that  it  correspond  with  ethical  conceptions  held  by 
r  ity  in  which  it  exists.    If  there  is  a  coDflict  between 

t  mdards,  there  is  in  most  cases  no  doubt  as  to  which 

of  them  will  determine  conduct :  men  will  follow  their  own  con- 
v'  '  .  tful  attitude  toward  the  divine,  but 

-  point.     Illustrations  of  this  fact  are 


: 


probably  tu  be  founii  in  all  advanced  societies,  Plato  wished  to 
banish  the  puets  from  his  Republic  becauso  he  feared  the  Inflo- 
ence  of  the  immoral  stories  they  told  of  the  gods.  But  '  "  ry 
protest  shows  that  ho  and  the  members  of  his  cirtle  i  "n 

above  the  moral  plane  of  these  stories ;  and,  in  fact,  it  is  clear 
from  the  writings  of  the  period,  especially  those  of  JEschylus, 
Sophocles,  Plato,  Xenophon,  Demosthenes,  not  to  speak  of  the 
Stoics,  that  the  moral  conduct  of  men  was  determined  at  that 
time,  not  by  the  example  of  the  gods,  but  by  such  social  oonjsid* 
erations  as  influence  us  at  the  present  day;  it  would  no  duubt 
have  been  thought  ridiculous  if,  for  example,  a  man  had  adduced 
precedents  in  the  lives  of  Zeus  or  Hermes  or  Aphrodite  iu  de» 
fense  of  conduct  condemned  by  the  laws  Emd  usages  of  Athens. 
A  similar  ineffectiveness  of  divine  precedent  may  be  c'  in 

Christian  societies  of  our  own  time,  who  listen  Sunday  i^.:-...  .  .in- 
day,  devoutly  but  with  complete  ethical  indifference,  to  proood- 
ures  represented  in  the  Old  Testament  as  based  on  rli^  m- 

mand,  but  foreign  to  our  modes  of  thought.    I  once  hen;  a 

learned  clergyman  an  argument  of  an  hour  to  show  that  Abn^ 
ham's  purpose  to  offer  his  son  could  not  reasonably  be  regarded 
as  an  example  for  us,  since  Abraham  was  certain  that  ho  had  tho 
divine  command,  while  we  are  not  warranted  in  believing  that  we 
enjoy  personal  direction  from  God  of  that  sort.  The  occaiUoQ  of 
tho  discourse  was  the  shocking  history  of  a  citizen  of  Massarho- 
setts,  whf),  aided  and  abetted  by  his  wife,  sacrificed  his  chihl  in 
obedience  to  a  supposed  command  from  Go<i.  But  people  geuor- 
ally  disposed  of  the  matter  more  simjily  by  sajing  tbat  the  man 
was  crazy,  and  so  he  was  adjudged  to  bo  in  a  court  rif  luw;  th« 
general  feeling  was  that  no  sane  man  could  thus  go  counter  to  the 
ethical  principles  of  our  time.  The  command  to  exterminate  the 
Canaanit.es,  though  it  may  be  vaguely  i.        '    '   '  :^ 

having  been  right  at  that  time,  would  not  i  .     '»« 

general  of  an  army  or  by  a  minister  of  war  ae  authority  for 
wholesftlo  slaughter  of  enemies.  Theoretically  '^r  •'  --j^a  are 
widely  looked  on  as  divine;  bnt  the  popular  i  •!  wwy 

illogiealneas,  decides  that  for  some  reason  or  i  it 

belong  to  our  times.    The  explanation,  of  coiir^  ■.« 

procedures  were  the  product  of  half-barban  ^  tt 

any  rate  of  a  pi^riod  when  men  saw  notliTL-  t'  r  .y 

were  repudiated  by  tho  moral  wnse  of  tti'       •  V| 

recognized  as  lawful  in  the  Ht»brew  and  <  \a 

niiv  ■  '■'■'"'''  (it 

teii'  .    >  .  -i  .    '  "• 

cal  ethics  lo  be  absolutely  correct,  as  a 
Paul,  it  is       ' 
tuttons  of 
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principles  of  tie  gospel.  It  is  true  that  there  is  a  spirit  in  the 
New  Testament  which  is  antagonistic  to  the  enslaving  of  human 
b«iing8.  But  it  is  also  true  that  Paul  saw  uo  incompatibility  be- 
tween slavery  aud  Christianity,  and  it  is  only  recently  that  the 
Christian  world  has  come  to  a  definite  conclusion  on  this  point. 
It  is  not  long  since  devout  men  in  England,  Russia,  Brazil,  and 
the  United  Stjites  defended  slavery  on  biblical  and  moral  grounds ; 
and  the  present  condemnation  of  it  is  to  be  regarded  as  a  product 
of  tho  modern  social  movement  toward  the  recognition  of  all 
human  rights. 

The  relation  of  divine  standards  to  human  experience  is  illus- 
trated in  our  own  times  by  the  discussions  on  various  points  of 
social  morals.  Tho  Catholic  Church,  following  what  it  supposed 
to  hv  thii  New  Testament  teaching,  affirmed  the  perpetuity  of  the 
marriage  relation  and  the  impossibility  of  divorce.  There  is  a 
difference  of  opinion  among  biblical  expositors  as  to  the  meaning 
of  the  pa.ssage  in  which  the  Founder  of  Christianity  has  ex- 
pressed his  opinion  on  this  point  (Matt,  v,  32) ;  some  hold  that 
there  is  one  scriptural  ground  of  divorce,  others  that  there  is 
none.  Modern  legislators  and  social  philosophers,  however, 
prfweed  without  rnforence  to  the  biblical  rule.  The  old  church 
law  has  been  abandoned  in  most  countries,  and  in  tho  discussions 
wliich  take  place  in  i)rivate  circles  the  arguments  on  the  sub- 
ject are  based  not  on  scriptural  grounds  but  on  considerations 
Bupposed  to  connect  themselves  with  the  well-being  of  society. 
There  are  many  questions  for  the  decision  of  which  there  is  no 
Rpecilic  religious  authority ;  they  have  arisen  from  distinctly 
mo<lern  con<litions  of  life,  of  which  the  older  religious  books,  of 
course,  take  no  note.  Such  questions  may  often,  perhaps  always, 
be  brought  under  general  ethical  principles  announced  in  tho 
jBible.  But  the  particular  application  of  these  principles,  the 
f practical  decision  of  present  questions  of  duty,  is  determined  by 
existing  social  conditions.  Whether  capital  punishment  should 
be  abolished,  how  far  the  use  of  alcoholic  drinks  should  be 
allowotl  or  prohibited  by  the  state,  whether  parks  aud  museums 
should  be  thrown  open  to  the  public  on  Sundays,  whether  the 
theatre  should  be  favored  or  opposed — these  questions  are  all  dis- 
cusse<l  on  mo<lern  social  grounds. 

Ha-s  religion  contributed  any  idea  to  ethics  ?  It  might  seei 
At  first  view  that  this  question  must  be  answered  in  the  affirmi 
tive.    The  Church  has  at  various  times  imposed  laws  on  the 


ivorld.    The  I'tliiral  liff>  ■  '  " 
ih  law  of  divorce.     i 
icaX  onactuieut,  has  had 


|)0  has  Ix'en  «leeply  affected  by  the 

'  hacy  of  the  clergy,  a  purely  ecde- 

ffir-reaching  moral  consequences. 

'"      '"    '  m  Lave  had  more 
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to  morals.    And  yet  it  must  be  cou»idored  doubtful  whether,  by 
the  authority  of  ministers  of  religion  or  by  the  experience  of  the 
individiial  conscience,  religion   has  ever  originated  an  ethit 
prinoijjle.    We  liave  seen  above  that  the  hypothesis  of  a  Rupel 
natural  divine  revelation  is  not  necessary  in  order  to  explain  tho 
existence  of  our  ethical  priuciplos  and  practicos.    We  Iv 
'aeen  further  that  those  prinri|)les  au<l  practices  have  th.  ,  nil 

in  general  not  in  man's  feeling  toward  the  diviiii%but  in  his  inu«r- 
course  with  his  fellow-creatures.    There  seems  to  be  no  rule  of 
ethical  usage  among  us  that  does  not  finally  go  back  to  our  view 
of  its  bearing  on  the  well-being  of  society.    Tliis  last  is  the  fin 
standard  by  which  we  test  all  our  arguments  on  moral  question! 
If  we  wish  to  decide  on  the  desirableness  of  Hogging  on  board 

lips,  we  ask  whetber  it  maintains  discipline  better   t' 
>ther  punishment,  and  how  it  affects  the  character  of  tin- 
being  assumed  that  the  proper  development  of  the  individual  its 

essential  element  of  social  progress.     In  the  same  way  we  tn^at 

disi«.;iplinary  problems — capital  punishment,  solitary  confintw 
ment,  corporal  chastisement  by  parents  and  teachers :  wt«  inquire 
into  the  effect  on  the  individual,  but  the  individual  as  a  rooml 
of  society.  We  recognize  individual  rights,  but  wt*  do  not  hceitat 
to  sacrifice  them  to  the  welfare  of  the  whole.  No  sympathy  wit 
a  culprit  affects  us  if  we  believe  that  the  gf)od  of  the  communitj 
requires  his  punishment.  An  argument  which  demonstrat*«  the 
best  social  good  is  cou.sidered  final.     In  the  pr 

versies  the  only  point  really  considered  by  the  di^^  ..:.. .  ,  I'.^r^i 

prohibition  prohibit  ?    Is  war  lawful  ?    The  answer  is  given  by 
appeal  to  the  necessities  of  national  life. 

But  how  is  it  with  cases  of  priestly  legislation  ?  Are  they  not 
contributions  of  religion  to  ethics  ?  In  all  such  cases  I  buliuve  it 
will  be  found  that  the  ethical  principle  involved  is  one  which 
already  been  established  by  s(x;iety  and  is  only  applied  by 
Ugion.  As  an  example  let  us  take  the  institution  of  taboo,  whose 
usages  are  so  widely  spread  in  civilized  as  well  as  nnciviV'"--'' 
countries.  Taboo  sets  certain  things  apart  as  sacred  or  as 
special  property  of  gods  or  men.  not  to  be  ownwl  or 
ithers.  Obviously  an  ethical  principle  cnlors  here,  sinco  ti.  . 
tabooed  objects  by  tlio  community  becomes  wronsr;  and.  09  tjil 

an  es  '  '    '   us  idea,  it  may  Ik*  v. 

tore  e»t;>  il  rule.     But  let  us 

really  the  case.     The  omstoms  of  taboo  wo  of  lw«> 
which  relak»  to  the  l    '         '  '     ;  '     V 

their  worship,  and  ; 
course. 

The  reverend'  -  ;  i>.i  m 

and  their  t  and  n> 
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ligious  seutiment.  Of  this  nature  was  the  sacredness  which 
attacbtxl  among  the  Hebrews  to  the  temple  and  especially  to  tlie 
holy  of  holies,  which  none  but  a  minister  of  religion  might  enter; 
and  to  the  sin-offering,  which  only  the  priests  were  permitted  to 
eat.  Persons  devoted  in  any  way  to  the  Deity  were  debarred  from 
certain  things  which  were  supposed  to  render  thorn  impuro  ;  here 
there  was  no  question  of  an  infringement  of  a  moral  law,  but  only 
the  feeling  that  contact  with  or  use  of  certain  objects  impaired 
the  ri'ligious  efficiency  of  the  devoted  person,  probably  because 
sucli  acts  and  objects  were  hehl  for  some  reason  to  be  displeasing 
to  the  Deity,  or  to  vitiate  the  body,  or  to  interfere  with  the  func- 
tions of  a  rainistrant.  In  some  cases  we  can  see  the  grounds  for 
these  provisions,  in  other  cases  they  go  back  to  customs  of  un- 
known origin.  Tlio  Jewish  Nazarite  w.'is  forbidden  to  eat  or  drink 
of  the  products  of  the  vine  or  to  cut  his  hair;  the  first  of  these 
injunctions  was  probably  a  survival  from  the  old  nomadic  life,  in 
which  the  vine  was  not  cultivated  (so  also  in  the  case  of  the  Rerh- 
abites),  the  second  regarded  the  hair  as  a  seat  of  life,  ami  tliere- 
foro  as  a  symbol  of  the  divine  presence  and  authority.  The  Roman 
flatncn  diah'.s  »>njoye<l  many  privileges  as  a  high  representative  of 
a  god,  but  on  the  other  hand  was  enveloped  in  an  extraordinary 
fmass  of  restrictions:  he  could  not  be  out  of  the  city  a  single  night, 
or  sleep  out  of  his  own  bed  three  consecutive  nights ;  and  no  <mo 
else  might  sleep  in  his  bed.  Ho  was  forbidden  to  swear  an  oath ; 
to  wear  any  but  a  plain  ring;  to  walk  along  a  path  eovere<l  by 
vines ;  to  U>uch  flour,  leaven,  or  a  dead  body ;  to  touch  or  to  name 
a  dog,  a  she-goat,  ivy,  beans,  or  raw  flesh.  When  his  hair  an«l 
nails  wore  cut,  the  clippings  and  parings  were  buried  beneath  a 
tree  whose  fruit  could  be  offered  to  the  superior  deities.  His  wife 
was  surrounde<l  by  similar  restrictions.  Evidently  some  of  these 
were  intended  to  keep  the  priest  faithful  to  his  duties,  to  secure 
his  presence  at  the  temple.  The  ol)jects  he  was  forbidden  to 
touch  were  doubtless  held,  from  some  forgotten  customs,  to  bo 
distasteful  to  the  deity  (taboo).  That  there  was  no  real  ethical 
element  in  the  prohibition  appears  from  the  fact  that  other  men 
might  do  the  forbidden  things  with  impxinity.  We  may  compare 
the  modem  notions  in  some  communities  which  rtniuire  clergy- 
men to  wear  certain  sorts  of  dress,  or  insi.st  on  their  refraining 
from  certain  tilings  which  are  regarded  as  lawful  for  other  men. 
A  minister  of  religion  oftending  in  these  points  we  regard  not  as 
immoral,  but  rather  as  improper;  a  Roman  priest  so  offending 
would  have  been  luoked  on  as  guilty  of  impiety  toward  the  deity 
and  towanl  the  state. 

In  undeveloped  communities  the  honors  paid  to  the  gods  are 

ns  siipposwl  to  be 
in  the  prohibition 
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of  the  use  of  their  names  by  other  men,  and  the  cuiitom  vroold  be 
so  far  religious;  but  it  would  probably  be  encouraptod  by  the 
chiefs  on  governmental  grounds,  and  would  in  so  f^  '  "  '  1. 
Even  the  religious  usage  probably  goes  back  to  tin  f 

resi.)ect  felt  for  the  chiefs  as  rulers. 

A  number  of  taboo  customs  seem  to  be  probably  or  i  -  ■  y 
social.  The  prohibition  of  the  use  of  the  fle.sh  of  a  jm:;..  ...r 
animal  or  of  a  whole  class  of  animals  as  food  is  of  uncertain 
origin.  It  is  supposed  by  some  to  residt  from  tho  idwa  of  to- 
tevis,  each  tribe  refraining  from  the  flesh  of  its  own  totem,  but 
other  considi-ratious  may  have  eut.ored  in  part  at  lea^t  into  the 
usage,  and  the  origin  of  totemism  itself  is  unknown.  The  rulo 
among  some  tribes  that  women  shall  not  eat  human  flesh  is  possi- 
bly social:  it  was  perhaps  intended  to  guard  thu  chir  -f 
women.  When  it  is  forbidden  to  touch  a  dead  body  or  il- 
ground,  or  a  man  who  has  slain  an  enemy,  the  idea  of  pollution 
thus  incurred  may  be  physical,  though  it  may  also  come  from  tho 
belief  that  the  dead  person  is  a  spirit  or  inhabited  by  a  spirit.  It 
is  possible  also  that  this  last  may  be  the  ground  of  the  rule  that 
persons  dangerously  ill  should  not  bo  touched ;  here,  however,  a 
physical  reason  may  have  been  effective.  The  appropriation  or 
protection  of  property  by  taboo  dej^ends  on  ordinary  principles  of 
social  organization.  When  a  chief  declares  tliat  a  certain  objt*ct 
is  his  head  or  his  hand,  and  thereby  secures  it  for  himself,  this 
is  merely  using  tlie  religious  saucticm  Uy  give  authority  tti  wli&i 
we  may  suppose  to  be  a  natural  disposition  in  chiefs,  namely,  to 
appropriate  as  much  of  the  property  of  their  tribesman  as  pos- 
sible. A  private  man  who  declares  his  field  taboo,  and  thus  pro- 
hibits other  men  from  entering  it,  is  only  asserting  tht^  richt  of 
private  j>roperty  and  calling  in  the  aid  of  religitJiu 

It  may  fairly  be  said  that  those  tabo<  '  i<h  tir--  reoiiy 

ethical  arise  from  ideas  which  have  !>•  ■  'm1  by  ^oeiftl 

intercourse.    In  the  case  of  the  sick  person,  for  example,  that  tjer- 
tain  persons  are  forbidden  to  touch  him  is  a  religious  usage,  and 
the  prohibition  were  universal,  it  would  be  fatal  to  th»»  sick  tn«l 
but  the  helpfulness  of  those  persona  who  actually  tci 

from  the  kindly  relations  engendered  by  ordinary  :  

coui-se,  which  overbear  the  religiou.t  prohibition.     It  does  nof 

appear  that  tabfM)  ]ia»s  over  pronounced  any  claf--  '•» 

good  or  bad;  it  htis  only  brought  particular  a< 

moral  categories.    Neither  it  nor  any  other  religion*  i: 

has  ever  in  the  first  instance  taught  men  that  it  WA^. 

steal  or  right  to  be  kind. 

So  far  we  have  regarded  only  tho  ' 

-        --  VavG  to  ask     r'  "^    -  -''  -  '' 
.  it  Ua«  not  i 


,  noteworthy  fact  that  many  great  ethical  teachers  have  beon 
le  same  time  religious  reformers;  such  were  Zoroaster, Buddha, 
Jesus,  and  Mohammed.  In  other  cases,  as  in  the  codes  of  the 
Egyptian  Ptah-hutep  and  of  Socrates^  though  there  is  no  religious 
revolution,  a  religious  atmosphere  is  present.  Where  religion 
seems  to  be  lacking,  as  in  the  case  of  Confucius,  still  it  may  be 
said  that  the  ethical  system  has  arisen  in  a  community  permeated 
with  religious  ideas.  From  tliese  facts  it  might  be  supposed  that 
religion  has  been  the  most  powerful  influence  in  the  world  in  tho 
elaboration  of  moral  codes.  But  it  must  be  borne  in  mind  that  at 
a  period  when  religion  was  bound  up  with  common  life  much 
more  closely  than  now,  a  practical  thinker  (and  such  the  gi'e^t 
religious  reformers  were)  could  not  separate  the  two.  In  Semitic 
nations  not  only  morals  but  government  also  was  bound  up  with 
religion.  Ethics  ami  religion  were  so  intertwined  in  human  de- 
velo{)raerit  that,  though  their  origins  and  laws  of  growth  may 
have  been  different,  they  had  come  together  into  a  substantial 
unity. 

In  thus  associating  itself  with  ethics,  religion  supports  it  by 
supernatural  sanctions.  It  is  a  question  of  serious  import,  which 
doubtless  now  occupies  many  minds,  whether  the  moral  status  of 
society  could  be  maintained  without  this  external  aid.  It  is  a 
que.stiiin  to  which  no  decided  answer  can  be  given,  because  the 
experiment  has  never  been  tried.  The  probability  is  that,  if  the 
religious  element  of  thought  were  now  abruptly  eliminated  from 
our  society,  the  moral  life  would  8uff*.'r  enormously  if  it  did  not 
perish  outright.  Such  a  sudden  withdrawal  is,  however,  imjKjssi- 
ble,  and  need  not  enter  into  our  calculations.  The  elimination  of 
religion,  if  it  can  be  conceived  of  as  possible,  could  be  effected 
only  by  a  very  gradual  process,  during  which  men  would  be  little 
by  little  traine<l  under  other  influences.  The  vanishing  of  reli- 
gion, indeed,  out  of  human  life  is  hardly  conceivable ;  but  we  may 
suppose  that  the  conception  of  its  sanctions  may  change — the 
physical-supernntural  form  of  them  may  give  way  to  the  moral 
Tliis  change  has  actually  begun  :  a  not  inconsiderable  section  of 
the  Cliristian  world  now  believes  that  the  rewards  and  punish* 
monts  which  attach  to  well-doing  and  ill-doing  are  determined  by 
natural  law,  whntlitT  in  the  physical  or  in  the  moral  life.  Nor 
can  we  see  that  the  effect  of  this  change  on  the  ethical  status  of 
:-  '  "  '  '  L(l.  If  thu  bodily  rcwiirds  and  punishments  have  van- 
I  mkI  strong  ethical  timtives  have  bec^u  introduced  ;  there 

is  a  deeper  sense  of  personal  responsibility,  and  there  are  higher 


A 


wrhimfTiin]   inqMiry  is  how  far  the  practical 
'  belief  in  future  rewards 


y\  V-       vi;  ^  svJs^ 
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require  a  collection  of  data  which  has  nui  ji  i  imid  m-ni-.  ii 
boon  said  that  nien  are  deterred  from  ^vTo^g■-^kling  raurh  more  Ijj 
the  fear  of  immediate  piiiiishment  than  by  the  prospect  of  a  retrial 
bution  which  seems  indofinitoly  remote.  Such,  curtainly,  appoi 
to  a  HUperfifial  view  to  be  the  state  of  the  case ;  a  keen  observer  of 
human  life  long  ago  remarketl  that  because  sentence  against 
evil  work  is  not  executed  speedily,  therefore  the  heart  tif  the  aor 
of  men  is  fully  set  in  them  to  do  evil.  But  who  can  ruad  the 
de»![>or-lying  motives  of  men?  Who  knows  what  pn'"  "  r 
ethical  direction  is  given  to  life  by  the  constant  coutempL.  f 

recompense  beyond  the  grave  ?  The  history  of  human  virtue  imhI 
vice  has  unfolded  itself,  almost  without  exception,  in  the  atniuif>j 
phcre  of  this  belief.  One  not«d  exception  there  is — the  earl] 
Semites,  the  Assyrians,  and  the  Jews  prior  to  b.  c.  30(),  appear  to 
have  lived  practically  without  recognition  of  the  future,  and  it 
does  not  seem  that  their  morality  was  inferior  to  that  of  other 
nations;  wo  ourselves  iudetnl  must  acknowledge  that,  so  farasoni 
practical  life  is  concerned,  we  have  something  to  learn  from  th« 
codes  of  the  prophets  and  the  law.  But  it  must  bo  said,  on  the 
other  hand,  that  the  Jews  of  that  time  had  a  powerful  "  '  1 , 
stimulus  which  is  wanting  in  our  time — namely,  a  vi\'id  i" 
the  immediateness  of  divine  interventions  in  human  life,  Ai 
periment  of  a  morality  support-ed  only  by  human  Sanctis 
never  been  tried  in  modern  times  on  a  large  scale.  Nor  t 
doubt-ed  that  the  belief  in  future  retribution  exerts  a  powerfii 
influence  on  men's  lives.  Strictly  speaking,  however,  thi  ' 
does  not  belong  to  the  domain  of  religion.  Its  precise  ■ 
doubtful,  but  it  has  arisen  from  man's  reflection  on  his  own  liu- 
and  uot  on  his  relation  to  the  Deity.  Its  relations  with  bo 
religion  and  ethics  are  close,  but  it  can  'not  properly  be  said  to 
represent  an  influetjce  of  the  former  on  the  latter. 

It  appears,  then,  that  the  real  substance  of  man's  ethical  code 
has  not  been  affected  by  religion.  The  belief  in  supernatural  nv- 
wurds  and  punishments,  though  it  influences  » 

a  moral  force;  it  has  no  ix)wer  to  change  li  ■• 

salutary  influence  of  religion  on  human  life  is  found  in  the  crea- 
tion of  divine  ideals  to  be  loved  and  imitated.    ''     '         '  '     '    - 
the  emboilinjont  of  man's  own  highest  ethical  t  ■ 
taliae*!  jnt^)  a  person,  ethical  porfectness  arquiresan 

jjower,  attracting  and  stimul;H--i  -  ■■  .  lifting  n * 

nary  low  level  of  our  lives,  r  Uf!  by  i 

bo  rcache«l,  and  encouraging  u»  with  ' 
standard  of  human  a«jhiovemont  '^^  • 
of  Jesus  to  men  to  bo  perfect  a 


■ 


a  [jcrfoct  l)ein|?  implies  the  love  of  right  in  man's  son!;  bnt 
Uii8  love  may  exist  in  incomplete  or  feeble  form,  and  may  be 
lieigJitened  and  developed  by  constant  contemplation  of  ideal 
goofjness ;  it  is  still  further  aided  by  the  sentiment  of  g:ratitude 
in  response  to  benefits  believed  to  have  been  receivetl  from  the 
han<l  of  God. 

The  effect  of  such  ideals  is  both  to  ennoble  individual  charac- 
ter and  to  elevate  the  moral  standard  of  the  community.  A  con- 
ception of  perfectness  formed  by  the  best  minds  always  goes  be- 
yond the  g<'neral  practice,  and  calls  into  being  principles  of  action 
which  gradually  make  their  way  from  the  few  to  the  many.  A 
gnMliial  reorganization  of  society  is  thus  effected;  social  inter- 
course is  base<i  on  these  enlarged  ethical  views,  habits  spring  up 
in  accordance  with  them,  they  create  new  grooves  for  men's  sym- 
pathies and  interests,  so  that  it  becomes,  as  a  rule,  easier  to  act 
with  than  against  them,  easier  in  general  to  do  right  than  to  do  , 
wrong.  It  is  impossible,  however,  to  define  the  influonco  of  the 
ideal  precisely,  to  separate  it  from  the  general  effects  of  social  life. 
Take,  for  example,  the  principles  of  forgiveness  and  revenge  as 
they  exist  among  us.  The  re<;ognized  religious  ideals  in  all  jmrts 
of  this  country  inculcate  the  duty  of  forgiveness  of  injuries,  and 
yet  the  practice  varies  greatly  in  different  regions.  The  differ* 
once  of  custom  appears  U^  d«'pend  chiefly  on  difference  of  social 
organization.  In  those  communities  wliich  are  semi-feudal  in 
character,  where  there  is  comparatively  little  social  organization, 
and  individuality  of  action  has  been  cultivated,  the  habit  of  re- 
venge for  personal  injuries  is  more  common  ;  while  in  those  com- 
munities in  which  commercial  interests  are  stronger,  and  social 
combinations  firmer  and  more  numerous,  personal  vengeance  is 
rarer,  and  the  appeal  to  society  and  law  more  frecjuent.  Whether 
there  is  a  corresponding  difForence  in  the  temper  of  the  soul  may 
be  a  question ;  yet  it  is  probable  tluit  the  constant  habit  of  refrain- 
ing from  private  retaliation  induces  a  more  peaceful  and  self- 
re.Htraining  attitude  of  heart.  The  effect  of  the  religious  ideal  is, 
however,  soen  in  individuals  in  all  Christian  communities,  who 
practice  forgiveness  out  of  loyalty  and  love  to  the  divine  law- 
giver. And  it  is  impossible  to  say  how  far  this  ideal  has  every- 
where affected  the  fooling  of  men  through  the  example  of  tliose 
who  have  manifested  obedience  to  the  religious  law  of  for- 
giveness. 

Ther«  are.  of  course,  ethical  as  well  as  religious  ideals,  and 
t)i  I  their  due  effect.     The  moral  progress  of  men  has 

1,1-  ill.*  I •ombi nation  of  the  two  groat  factors,  the 
V*  and  ethical-religious  ideals.    Every  step 

Iter  ill  Mv '-ry 
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principle  is  an  element  of  advance  toward  sociftl  perfection.    The 
progress  may  bo  largely  external,  and  cliango  of  heart  does  not 

always  arconipany  couforraity  to  rule;  novcrtheless,  Ion / 

ued  habit  is  almost  sure  to  produce  change  in  men's  cu:-.. ,   .u 

of  life. 


DARWIN  ON  THE  FUEGIANS  AND  PATAGONIANS.* 

HAVING  now  finished  with  Patagonia  and  the  Falkland  ImI. 
ands,  I  will  describe  our  first  arrival  in  Tierra  del  Fnogo. 
A  little  after  noon  we  doubled  Cape  St.  Diego  and  entered  tht» 
famous  Strait  of  Le  Maire.  We  kept  close  to  the  Fuegiun  shore, 
but  the  outline  of  tho  rugged,  inhospitable  Staten-land  w  ■'• 

amid  the  clouds.     Li  tho  afternoon  we  anchored  in  tJii.   i  .  _     f 
CJood  Success.    While  entering  we  were  saluted  in  a  manner  be- 
coming the  inhabitants  of  this  savage  land.     A  group  of  Fuc 
gians,  jiartly  concealed  by  the  entangled  forest,  were  perched  on  i 
wild  point  overhanging  the  sea ;  and,  as  we  passed  by,  they  sjirang 
up  and  wa\'ing  their  tattered  cloaks  sent  forth  a  loud  and  k  " 
rous  shout.    The  sjivagos  followed  the  ship,  and  just  before  ■ 
we  saw  their  fire,  and  again  heard  their  wild  cry.    The  harlwr 
consists  of  a  fine  piece  of  water  half  surrounded  by  low,  rour  ^-t 
mount-aius  of  day-slate,  which  are  covered  to  tho  water's  eil- 
one  dense,  gloomy  forest.     A  single  glance  at  the  laii<b 
sufficient  to  show  me  how  widely  diflerejit  it  was  from  ^i:.} . 
I  had  ever  beheld.    At  night  it  blew  a  gale  of  wind,  and  huavy 
squalls  from  the  mountains  swojit  past  us.     It  would  hn\     '  a 

bad  time  out  at  .sea,  and  we,  us  well  fis  others,  rn.'iv  lall  t '  ] 

Success  Bay. 

In  the  morning  the  captain  sent  a  party  tn  <  ■ 
the  Fuegians.    When  we  came  within  hail,  one  <.'i 
who  were  present  advanced  to  receive  us,  and  began  to  shout  mt 
vehemently,  wishing  to  direct  us  whore  to  land,    Wlien  we  woi 
on  shore  the  party  IcKjked  rather  alarmed,  but  coutinueil  talkinic 
and  making  gestures  with  great  rapidity.     It  was  with" 
tion  the  most  curioiis  and  interesting  sjiectacle  I  ev"'-  "'  i 

could  not  have  believed  how  wide  w.<i.i  the  difference 
age  and  civilizeti  man:  it  is  greater  ' 
mesticated  animal,  inasmnch  as  in  <: 
of  improvement    The  chiof  i$pokei«taaa  vr*»  m\>\,  aoil 
Ik*  the  head  of  n     "       '        ' 
fmon,  about  six  I 

'X  ibe  vivagv  tvbbA  ' 
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away.  These  Pue^ans  are  a  very  different  race  from  the  stunt- 
ed, miserable  wretches  farther  westward;  and  they  seem  closely 
allied  to  the  famous  Patagouiana  of  the  Strait  of  Magellan,    Their 


only  garment  consists  of  a  mantle  made  of  guanaco- 
jkin.  with  the  wool   outside  ;  this  they  wear  just 

irown  over  their  shoulders,  leaving  their  peraons 
as  often  exix)sed  as  covered.  Their  skin  is  of  a  dirty 
coppery-red  col<ir. 

The  old  man  had  a  fillet  of  white  feathers  tied 
round  bis  heail,  which  partly  confined  his  black, 
coarse,  and  entangled  hair.  His  face  was  crosseii  by 
two  broad  transverse  bars :  one,  painted  bright  red, 
reached  from  ear  to  ear  and  include<l  the  upper  lip; 
the  othflr,  white  like  chalk,  extentlwl  above  and  par- 
allel to  the  first,  so  that  even  his  eyelids  were  thus 

)lored.  The  other  two  men  were  ornaniente<l  by 
streaks  of  black  powder  uiaile  of  churcoal.  The 
party  altogether  closely  resembleil  the  devils  which 
come  on  the  stage  in  plays  like  Der  Freischiitz. 

Their  very  attitudes  were  abject, 
and  the  expression  of  their  coun- 
U'nances  distrustful,  surprised,  and 
startle«l.  After  we  had  presented 
them  with  some  scarlet  cloth,  which 
they  immediately  tied  round  their 
necks,  they  became  good  friends, 
i'hiss  was  shown  by  the  old   man 

ilting  our  bre^ists,  and  making  a 
chuckling  kind  of  noise,  as  people 


V, 
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A  U'BAPOIIt. 

-•  •'  -rp  hani  slnps,  which  Mn5i 
me  time.    Ho  then  bar 

1 1  being  done,  h« 
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to  our  notions,  Bcarcoly  deservett  to  be  called  articuhin-.  ^  u^"**'" 
Cook  has  coiupared  it  to  a  man  clearing  his  throat,  but  certainly 
no  European  ever  cleared  his  throat  with  so  many  hoarse,  guttural, 
and  clicking  sounds. 

Thi^y  are  excellent  mimics  :  as  often  as  we  coughed  or  yawned, 
or  mailo  any  odd  motion,  they  immwliately  imitnte<l  us.  Some  of 
our  party  began  to  sc^uint  and  look  awry  ;  but  one  <tf  the  yoanf^ 
Fuegians  (whose  whole  face  was  painted,  black,  excepting  a 
white  band  across  his  oye.s)  succowled  in  making  far  m.  '  !.•- 
ous  grimaces.    They  could  rejH-'at  with  perfect  correct  t.  \\ 

word  in  any  sentence  we  addressed  them,  and  they  renieiu- 
bered  such  words  for  some  time.  Yet  we  Europeans  all  k7  •■■  '  <^r 
difficult  it  is  to  distinguish  apart  the  s<»un«is  in  u  foreif^n  1 
Which  of  us,  for  instance,  could  follow  an  American  Indian 
through  a  SQptence  of  more  than  three  words  ?  All  Sttv«g<*s  "t-- 
pear  to  possess,  to  an  uncommon  degree,  this  power  of  min 
I  was  told,  almost  in  the  same  words,  of  the  same  ludicrous  habit 
among  the  Caffres ;  the  Australians,  likewise,  have  long  been  noto- 
rious for  being  able  to  imitate  and  describe  the  gait  of  any  man. 
so  that  he  may  be  recognized.    How  can  this  faculty  1  "? 

Is  it  a  consequence  of  the  more  praoticrd  haltits  of  ]»       ,  '1 

keener  senses,  common  to  all  men  in  a  savage  state,  as  comi>ared 
with  those  long  civilized  ? 

When  a  song  was  struck  up  by  our  party,  I  tbought  tlie  Fw 
gians  would  have  fallen  down  with  astijnisliment.    With  ei^ 
stirprise  they  viewed  our  dancing ;  but  one  of  the  young  m 
when  asked,  had  no  objection  to  a  little  waltzing,     l.it.tlo  arin 
tomed  to  Europeans  as  they  appejired  to  be,  yet  tli 

ilreaded  our  lirearms;  nothing  would  tempt  them  to  U ^ 

their  hands.     They  begged  for  knives,  calling  them  by  the  .'- 
ish  word  ciirhilla.     Tliey  explained  als<i  what  they  vr:\ 
acting  us  if  they  hati  a  piece  of  blul»ber  in  their  mouths. 
pretending  to  cut  instead  of  tear  it. 

It  was  as  easy  to  please  jis  it  was  diflicult  to  ^ilT^-^!y  1 1 
'ages.     Young  and  old,  men  and  children,  never  cejised  i 
the    word    yammer  schooner,   which    means  "  giv©  me, 
pointing  to  almost  every  object,  one  after  iho  other,  ovt-ii  ..> 
buttons  on  our  coats,  and  saying  their  favorite  word  in  a«»  mw 
intimations  as  po.ssil)le,  they  would  then  use  it  in  a 
ttnd  vacantly  repeat  yomnwrschnover.     After  v"" 
ing  for  any  article  very  eagerly,  they  would  b> 
point  to  their  young  women  or  1 
If  you  will  not  give  it  me,  Hur< 

There  is  onevecetablu  produ< 

rt.-  ■  ■       "   ■      ' 
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trees.  When  young  it  is  clastic  and  turgid,  with  a  smooth  sur- 
face ;  but  when  mature  it  shrinks,  becomes  tougher,  and  has  its 
entire  surface  deeply  pitted  or  honeycombed,  as  represented  in 
the  accompanying  woodcut.  This  fungus  belongs  to  a  new  and 
curiouR  genus,  I  found  a  second  species  on 
anothnr  8y>ecies  of  beech  in  Cliili :  and  Dr. 
Hooicer  informs  mo  that  just  lately  a  third 
8i)ecies  has  boon  discovere«l  on  a  third  species 

boech  in  Van  Diemen's  Land.     How  sin- 

lar  is  this  relationship  between  parasitical 
fungi  and  the  trees  on  which  they  grow,  in 
distant  parts  of  the  world  !  In  Tierra  del 
Fuego  the  fungus  in  its  tough  and  mature 

te  is  collected  in  large  quantities  by  the. 
TTomen  and  children,  and  is  eaten  uncooked. 
It  has  a  mucilaginous,  slightly  sweet  taste,  with  a  faiiit  smell  like 
that  of  a  mushroom.  With  the  exception  of  a  few  berries,  chiefly 
of  a  dwarf  arbutus,  the  natives  eat  no  vegetable  food  besides  this 
fungus.  In  New  Zealand,  before  the  introduction  of  the  potato, 
the  roots  of  the  fern  were  largely  consumed  ;  at  the  present  time, 
I  believe,  Tierra  del  Fuogo  is  the  only  country  in  the  world  where 
a  cryptogamic  plant  affords  a  staple  article  of  food. 


PlO,  1— CTTTAIIU  DAIt- 
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assume  the  marked  features  of  Tierra  del  Fuego.  On  the 
coast,  south  of  the  strait,  broken,  park-like  sconery  in  a  like  man- 
ner  conuects  these  two  couutries,  which  are  opposed  to  each  «ttiior 
in  almost  every  feature.  It  is  truly  surprising  to  find  in  a  K|xtco 
of  twenty  miles  such  a  change  in  the  landscape.  If  we  ti»kc>  a 
rather  greater  distance,  as  hotween  Port  Famine  and  Gri»gory 
Bay,  that  is  about  sixty  miles,  the  difference  is  still  more  wondekr- 
fxil.  At  the  former  place  we  have  rounded  mountains 
concealed  by  impervious  forests,  which  are  drenched 
with  the  rain  brought  by  an  endless  succession  of 
gales  ;  while  at  Cape  Gregory  there  is  a  clear  and 
bright  blue  sky  over  the  dry  and  sterile  plaiua  The 
atmospheric  currents,  although  rapid,  turbulent,  and 
unconfined  by  any  apparent  limits,  yet  sci  U 

low,  like  a  rlvm-  in    its   bcil.  n  rocrn'iU'ly  il  •! 

course. 

During  our  previous  visit  (m  January).  !a 

interview  at  Capo  Gregory  with  the  fHmou>  •  d 

gigantic  Patagontans,  who  gave  us  a  cordial  reception. 
Their  height  appears  greater  than  it  really  is,  from 
their  large  guanaco  mantles,  their  long,  llowing  hair, 
and  general  figure  ;  on  an  average  their  height  is 
al)out  six  feet,  with  some  men  taller  and  only  a  few 
shorter ;  and  the  women  are  also  tall :  altoeother.  they 
are  certainly  the  tallest  r.ace  which  "  ^s\ 

In  features  they  strikingly  resembli  ii- 

ern  Indians  whom  I  saw  with  Rosas,  but  they  liave  a 
wilder  and  more  formidable  api)earance:  tl 
were  much  painted  with  rwl  atid  black,  un<i 
was  ringed  and  dott<}d  with  white  like  a  Fncgian. 
Captain  Fitz  Roy  offere<l  to  take  any  thn?^  of  thorn  on 
board,  and  all  seemed  determined  to  bo  of  the  thrw*. 
It  was  long  before  we  could  clear  the  boat ;  ■  o 

got  on  board  with  our  tliroe  giants,  who  d  h 

the  captain,  and  behaved  quite  like  gentlemt-^  >{ 

themselves  with   Icnives,  forks,  and  ^ 

■was  so  much  relished  as  sugar.    Tin  .  >o 

much  communication  with  coalers  and  wh&li'rB  that 
most  of  the  nu'Ti  '''''■' 

F».  4.  -Patx-  hh  ;  and  they  ar 
Bc«A»  Bom*  moralized. 

The  next  - 
barter  for  skins  and  ost 
bacco  was  in  greatest  nvpiest,  far  m 

whole  population  of  th<^  /-••'-.:  •■ 

ranged  on  a  bank.    It  w 
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lot  to  like  the  so-called  giauts,  they  were  so  thoroughly  good-hu- 
lortnl  and  unsuspecting ;  they  asked  us  to  come  agaiu.  They  seem 
like  to  have  Europeans  to  live  with  thwm ;  and  old  Maria,  an  im- 
^portant  woman  in  the  tribe,  once  begged  Mr.  Low  to  leave  any  one 
of  his  sailors  with  them.  They  spend  the  greater  part  of  the  year 
ii^ro  ;  but  in  summer  they  hunt  along  thu  foot  of  the  Cordillera; 
}motimes  tliey  travel  as  far  as  the  Rio  Negro,  soven  hundred  and 
fifty  miles  to  the  north.  They  are  well  stocked  with  horses,  eacl 
man   having,  according  to   Mr.  Low,  six  or  seven,  and  all   the 


^^\ 
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women,  and  even  children,  their  one  own  horse.  In  the  time  oi 
Sarmiento  (1580)  these  Indians  had  bows  and  arrows,  now  long" 
since  disused;  they  then  also  possesswl  some  horses.  This  is  a 
very  curious  fact,  showing  the  extraordinarily  rapid  multiplica- 
tion of  horses  in  South  America.  The  horse  was  first  landed  at 
Buouos  Ayres  in  1537,  and  the  colony  being  then  for  a  time  de- 
^rted,  the  horse  ran  wild  ;  in  1580,  only  forty-three  years  after- 
ard,  we  hear  of  them  at  the  Strait  of  Magellan!  Mr.  Low  in- 
forms me  that  a  neighboring  tril>e  of  foot-Indians  is  now  chang- 
ing into  horse-Indians ;  the  tribe  at  Gregory  Bay  giving  the 
their  worn-out  horses,  and  sending  in  winter  a  few  of  their  bei 
skilled  men  to  hunt  for  them. 

Jun^.  1st — We  anchored  in  the  fine  bay  of  Port  Famine.  It 
was  now  the  beginning  of  winter,  and  I  never  saw  a  more  cheer- 
prospect  :  the  dusky  woods,  piebald  with  sn<:>w,  could  be  only 
d  indistinctly  through  a  drizzling,  hazy  atmosphere.  We  were, 
however,  lucky  in  getting  two  fine  days.  On  one  of  these,  Mount 
armier!-  dn  six  thousand  eight  hundred  feet 

M  lie  spoctacle.     I  was  frequently  sur- 

y  of  Tierra  del  Fuego,  at  the  little  apparent 
"    '  fty.    I  suspect  it  is  owing  to  .^ 
be  iniaifint'd,  namely,  that  lV\«s 
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"F,  as  Max  Mulk<r  asserts,  the  tirst  duty  of  honest  philosopliers 

is  iliilinition,  ihoro  can  be  no  doubt  that  in  following  it  muuy 

Slouds  of  discussion  may  be  Bwept  away.     Definitions  are  contin- 

Xally  assumed,  and  we  clothe  our  creeds  in  wordy  obscurity  that 

jtully  Jades  their  nature.     No  subject  suffers  more  from  tliis 

rror  than  tlie  woman  qiiestion.     If  debatod  wonls  were  rigidly 

lefined,  and  results  platted  barely  before  us,  many  sentimental 

Farguments  would  fail  in  foumlation. 

In  "Plain  Wonls  on  the  Woman  Question,"*  Mr.  Grant  Alien 
discusses  a  fc^pic  whi«'h,  he  thinks,  is  "too  much  overlooked  by 
modem  lady  writers."  It  is  the  continuation  of  the  human  race. 
Intrenched  behind  p<.>pulation  and  marriage  statistics,  he  opens 
fire  xipon  feminine  reformers  from  a  quarter  where  they  have 
made  little  defense.  His  text  is — if  a  race  will  continue,  it  must 
reproduce  itself.  His  argument  may  l)o  briefly  given  as  follows : 
L  Marriages  are  decreasing  in  England  and  America. 
n.  Women  of  the  cultivated  classes  are  becoming  unfitted  for 
mothorhoid. 

HI.  The  movoment  which  rleinands  the  independence  and 
higher  education  of  wometi  is  responsible  for  this — it  creates 
a  "spiritless  epicene  automaton"  and  the  ** self-supporting 
spinster." 

IV.  The  emancipation  of  women,  especially  from  Mrs.  Gnindy, 
is  desirable;  but  it  must  not  conflict  with  the  existence  of  mothers 
wlio  are  necessary  to  the  race. 

Mr.  Allen  states  the  needful  conditions  of  a  stationary  popula- 
tion in  this  manner :  A  father  and  mother  are  exactly  ropresontwl 
in  another  generation  by  two  children,  a  boy  and  a  girl.  But,  in 
order  that  two  may  attain  maturity,  fourf  must  be  bom;  so  that 
either  every  woman  must  have  four  cliildren,  or  those  who  do 
many  must  have  more  than  four  to  make  up  the  requisite  num- 
ber. Prom  this  he  deduces:  "  The  best  ordered  community  will  be 
one  where  as  large  a  proportion  of  women  as  possible  marry. 
Wlif«ro  many  maixiages  and  small  families  are  the  rule,  the  chil- 
on  the  average  be  born  liealthier,  be  better  fed,  and  bo 
il  more  fairly  on  the  worM  in  the  end." 
Aftt*r  dourly  stating  and  carefully  explaining  these  indisputa- 
1."     "  '■''  •  that "  it  may  be 

1 ,"'  as  he  has  b<«>n 
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''often  told  it  is  by  maiden  ladies"!  Thero ia  bat  one  intflMir*«nl 
altitudo  conceminj?  tbem — are  tbey  truu  or  false  ?     '  ^, 

then,  that  these  conditions  are  tnithfiilly  repreaented<  »s  n.ti  .  itn 
be  said  to  tho  argument  which  Mr.  Allen  founds  up<ju  tht^m  ? 

I.  Marriages  are  decreasing  in  many  civilized  count ries.  There 
are  local  causes  for  this  tendency  among  men,  l>ut  the  principal 
and  prevailing  one  with  women  is  that  they  are  passing  from  the 
rule  of  force  to  a  state  of  freedom,  and  use  their  newly  found  lib- 
erty to  reject  what  seems  to  hamper  and  handicap  them.  They 
are  emerging  from  the  condition  in  which  marriage  is  coutieqtieiit 
upon  physical  or  social  constraint,  and  they  have  not  'ly 

arrived  at  the  point  where  it  is  for  them  tlie  result  of  .,  ,ro 

choice  or  response  to  natural  instinct.  In  China,  India,  I'ersiA, 
and  Arabia,  where  marriages  are  still  controlled  by  force,  the 
number  would  bo  diminished  at  once,  without  the  influence  of 
higher  education  or  industrial  training,  were  the  women  allowed 
simple  freedom  of  choice.*  This  decrease  would  not  indicate 
"the  dulling  of  feminine  instinct,"  but  the  vitality  of  it — since 
marriages  are  made  there  in  defiance  of  natural  selection,  nud 
represent  the  worst  condition  of  servitude.  In  moi-o  civilized 
stfttos  the  popularity  of  marriage  does  not  dejjend  wholly  tipon 
the  way  in  which  women  regard  it,  but  ui>on  the  way  in  which  it 
is  treated  by  men.  The  laws  of  some  countries  render  it  easier 
for  a  man  to  live  illegitimately  with  a  woman  than  to  marry 
hor;f  true  marriage  is  discouragml  by  social  usage  an!  '  '  u. 
ored  by  false  philosophy.     Few  thoughtful  minds  will  ■  .,t 

the  customs  which  render  it  «liJBcult  for  a  young  nmn  to  marrj', 

which  send  him  hither  and  thither  to  gain  a  fortune,  suf '    -  a 

profession,  or  dissipate  his  strength,  when  he  should  b(  i» 

his  sweetheart,  are  harmful,  and  divert  men  "  from  the  i  ■.- 

lem  of  their  sex  to  fix  it  on  side  issues  of  comparative  ..„..:.,...'■- 
tance." 

Boys,  as  well  as  girls,  should  be  taught  th.Tt  the  fi  '  >f 

human  life  is  missed  unless  they  deserve  and  find  a  : :  .,  e. 

Authors  who  represent  wifehood  and  maternity  f  as  oneroos  ood 
unattractive,  however  necessary,  or  who  surround  illicit  and  i&< 


'    1  vin^outrOutOB,  hartng  ben  ' 
'  %<:  b  farblOden  the  youn^r  MldScn,  Uir  Urtli  tUifatlci  atv 


*  It  i»  r«lAte<]  timt  in  1  - 
urayed  theiii»elTe«  one  v\- 
Ibo  rlrcr  to  avoid  tiijiiTi,;  ■ 

t  In  CJeriiiany,  wImi-  :;i 
(lifikdvanU^ouB  to  ili>   -t '  .  . 

I  Hcimc  BnglUb  o«iii;'  liuin-^  ilimxiurtw  rni   tbtM  lopti<»  in  ■  Urmii]  ••iii.Iil   kM^imnl 

Ix^altby  women.     Tbry  irrlU*  of  "tbu  intionAU  lum 

wcmuin  can  not  Mc«]#  ** ;  '•tlip /rfrm  Itir  *'■ ^:- 

liNiKtbi*  from  tlMitu  (hat  marriniiT  and  . 

rntiun      Normal  women,  vbo  bare  panva  iiiroii;:ti  n 

In  dci^oription. 
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complete  love  ■vrith  superficial  glamour,  are  open  to  the  charge  of 

depreciating  marriage.    Guests  are  not  tempted  to  a  banquet  by 

fear  of  starvation,  nor  are  men  attracted  toward  matrimony  for 

'the  interests  of  the  race.    Instead  of  showing  that  marriage  offers 

the  greatest  possibility  of  happiness,  it  is  often  described  by  men 

raa  an  unintellectual,  slavish,  and  pitiable  condition.    Few  epi- 

Fthalamia  are  sung  by  the  generation  which  asks, "  Is  marriage 

failure  ?  "  and  rare  is  the  poet  who  writes : 

"  Clear  as  ninber,  fine  as  musk, 
lii  life  to  those  whu,  pUgrini-wiso, 
Uove  liand  in  Land  from  dawn  to  dusk." 

n.  Mr.  Allen  seems  to  regard  as  evidence  that  women  "  are 
becoming  unfitted  for  motherhood  "  the  fact  that  they  do  not 

[glory  in  thc-ir  femininity,  and  charges  also  that  women  reformers 

[epe^  and  write  "  as  though  it  were  desirable  that  the  mass  of  J 
women  should  remain  unmarried  forever."    Worse  even  than 
this,  he  asserts :  "  At  the  present  moment  a  great  majority  of  the 

.ablest  women  are  wholly  dissatisfied  with  their  own  position  as; 
women,  and  with  the  position  imposed  by  the  facts  of  the  case' 
upon  women  generally ;  this  as  the  direct  result  of  their  false  edu- 
cation,"   Here  are  two  ideas  badly  entangled  for  want  of  defini- 

'tion — the  natural  and  the  artificial  position  of  women.  Mr.  Allen 
gives  us  on  the  following  page  his  opinion  of  "  the  position  "  (arti- 
ficial) of  women  in  language  strong  enough  for  the  most  blatant 
reformer.  **  The  position  of  women  was  not  a  position  which 
could  bear  the  tost  of  nineteenth-century  scrutiny ;  .  .  .  their  rela- 
tion to  the  family,  to  their  husbands,  their  children,  their  friends, 
their  property,  was  simply  insupportable."  (Does  he  demand  of 
these  ablest  women  that  they  should  be  satisfied  with  a  position  j 
he  calls  "  insupportable  "  ?)  But,  let  him  not  be  distressed  because 
woman  does  not  openly  "  glory  "  in  her  natural  position  of  woman- 
hood. There  is  no  failure  of  healthy  instinct  here,  but  a  natural 
feminine  divergence  from  the  masculine  feeling.  The  differentia- 
tion of  the  sexes  is  a  subject  upon  which  we  have  no  adequate^ 
data.  We  might  as  well  try  to  surmise  the  habits  of  the  wild  cat 
from  the  domesticated  pussy,  as  to  speculate  upon  the  essential 
qualities  of  free  womanhood.    But,  so  far  as  woman's  physical] 

^constitution  indicates  anything,  it  points  toward  greater  reserve 
her  part  than  is  exhibit'od  by  man.  This  corresponds  with  the 
loat  11  ^  inclination  of  women  to  be  more  modest  than 

len.*     L ;   re,  though  a  woman  may  prefer  her  own  sex  and 

be  proud  of  hor  privileges  as  woman,  she  will  not  voluntarily  go 
t'"      '''■'■•■'  ■       '     If  Mr.  Allen  should  meet  a , 

jlf  a  candidate  for  mother- J 
■•4m^  uiliM  fonu  exoapikin*  lo  tbU  rule. 
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hood,  it  is  doubtful  whether  ho  would  approve  of  her,  althouj 
she  embodied  his  theory.* 

Here,  also,  Mr.  Allen  misinterprets  the  women  rj*  ol 

England.     He  states  that  they  "  openly  refuse  and  mar- 

riage." Some  may ;  some  write  very  bitterly  of  men.  But  this 
refusal  is  for  themselves,  or  for  the  class  to  which  they  Lcdong — 
reformers.  In  this  they  do  not  differ  from  a  largo  number  of 
religious  or  political  enthusiasts  of  both  sexes,  in  every  age,  who 
claim  that  their  "  cause ''  is  superior  to  individual  rights  or  duties. 
Who  is  the  woman  in  England  who  maintains  such  doctrine  for 
the  majority  of  her  sex  ?  One  of  the  ablest  advocates  for  women, 
Emily  PfeifEer,f  writes  to  her  countrymen : 

"  Yon  do  not  well  to  rest  yoar  bope 
On  nntnrea  of  a  narrower  ecope. 
And  leave  the  souls  which,  like  yoar  onii, 
As{>ire,  to  find  their  way  alone — 
To  go  down  childless  to  their  grarcw, 
TLo  while  yon  get  your  sons  of  slavea." 

Though  men  have  greatly  outgrown  tyranny  of  thought  aa^ 
action,  tliere  is  still  alive  much  masculine  arrogance.  With  xai 
it  is  entirely  unconscious ;  it  probably  is  so  with  Mr.  Allen  wh( 
he  calls  a  literary  or  scientific  education  "  mannish."  I  do  not 
know  of  any  purely  mannish  training  except  that  received  by  the 
monks  of  La  Trappe,  and  that  which  fits  men  to  be  soldiers,  ctail* 
ors,  blacksmiths,  or  workmen  whose  physical  force  is  a  nDoesaity 
to  their  calling.    A  college  or  imiversity  education,  all!  n 

past  years  given  exclusively  to  men,  was  never  suppofc-,  .  '  -t 
them  for  any  essentially  masculine  occupation,  not  even  to  become 
the  fathers  of  the  future  race.    It  was  prcli  ^ofeeh 

sional  or  literary  career,  and  intended  to  d.  rsof 

mind.  And  mind — emphasize  as  we  will  the  physical  differences 
of  the  body  that  goes  with  it — has  no  discoverable  -•  '  ~  The 
lavish  way  in  which  the  epithet  of  "masculine"  or  una" 

has  been  applied  to  particular  minds  is  utterly  dostruotivo  of  pr©- 
ciadon  of  thought.    Vigorous  minds  are  chilled  mascnl'"--   '■■''' 
those  of  the  namby-pamby,  sentimental  sort  are  dubbed  ; 
This  classification  may  be  historically 
appearance  women  have  made  in  the  litii....,  .... 

•  In  coUego  days  I  knew  •  ycmnjr  lady  niodintl  «tui)pt)t  who  i 
She  openly  procklmrd  tlmt  slio  rtui)k'<J  nic<tkJii<>  for  \\w  |iurpore  ot  litiiin;  ' 
oome  a  wife  And  niorhor.     Rhocnlargt'd  berwmliit,  wore  moit  <inuT«-^-(iii  i-.it- 
ber  pet  UIra  an  sodiil  oocastons,  nnd  was  the  hlU  nairt  of  ti 

««»  Mr,  Allen's  Ideal  of  in  ciJii""' ^   ■^omwi.     n<-  '■ " 

tni«ed  tbc  Inhtritsnoc  of   worn  :,  nr  ihat  > 

had  urojiped  out  In  htr.    At  !*oi  .    .         .  ^^  ^^^^  iiir-'-i  i--'  itiM  i 

f  *•  A  Rhtnie  for  tho  TiiJi«," 
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but  there  have  been  clear-headed  women  enough  in  all  antiquity, 
and  there  are  too  many  well-developed  minds  among  them  to-day, 
not  to  make  them  resent  further  tricking  out  with  masculine 
trappings.  The  wise  old  Greeks  saw  fit  to  personify  mind  in  a 
woman ;  the  modems  seem  to  be  afraid  of  such  a  result. 

If  education  must  be  specialized,  and  women  should  bo  fitted] 
to  become  wise  mothers,  then,  in  all  fairness,  men  should  be^ 
traine<l  to  become  intelligent  fathers.  Their  lack  in  this  respect 
is  as  palpable  to  any  just  mind  as  the  failure  of  women  in  moth- 
erhood. That  there  should  be  fathers,  and  good  fathers,  is  no  less 
important,  from  a  utilitarian  standpoint,  than  that  there  should 
be  good  mothers.  Indeed,  it  may  bo  questioned  whether  there 
are  not  annually  more  children  lost  to  the  world  through  the 
wickedness  and  ignorance  of  male  parents  *  than  would  be  gained 
by  the  conversion  of  all  "  self -supporting  spinsters  "  into  model 
matrons.  It  is  not  necessary  to  enter  into  detail  here,  but  appall- 
ing statistics  are  easily  obtainable.  Until  no  foundling  hospital, 
no  abandoned  family  exists,  it  is  ungenerous  to  reproach  woman 
with  evading  or  "  shirking  "  her  natural  duties.  Postponement 
of  marriage  by  men  results  in  another  not  inconsiderable  evilr 
false  marriage  f  of  many  young  women.  Nature  often  revengef ' 
herself  here  by  a  lack  of  mothers.  The  wiser  plan  would  bo  to 
follow  the  teaching  of  Nature  and  not  dissociate  the  sexes,  par- 
ticularly during  impressionable  years.  In  study,  work,  or  society, 
do  not  bar  them  from  each  other ;  then  they  will  not  form  the 
erroneous  notions  that  taint  maturity.  Let  them  be  "  human, 
in^teivd  of  half-human." 

in.  The  most  evident  good  of  education  to  woman,  aside  fromj 
the  discipline  of  mind  and  development  of  power,  is  in  its  teach- 
ing observation  of  nature  and  the  intelligent  use  rather  than  the 
repression  of  any  instinct  or  force.  Those  who  assert  that  these 
influences  "  unsek  "  woman,  render  her  "  unwomanly,"  should  ex- 
plain what  is  meant.  She  may  lose  some  of  the  characteristics 
that  have  distinguished  her  in  the  past,  but  while  analytic  or 
radicAl  minds  call  these  characteristics  local  and  temporary,  con- 
servatives cling  to  them  as  part  of  essential  womanhood.  It  maj 
be  observed  that,  although  Mr.  Allen  holds  fast  to  the  term  of 
"  raiiical,"  he  agrees  with  our  dear  old  great-grandmothers  in  this 

'   n  that  education  t  and  independence  unfit  women 
I  hers.    To  these  timid  souls  may  be  recommended  al 

*  Mmning  th«  ««x  u  %.  whole.    The  Ur;ge  claM  with  which  we  are  beat  kcqiulnt 
IIdcIuiIa  fklhere  whoMj  Gilolity  to  duty  and  patieat  toll  equal,  M  thejr  do  imK  mupaoa,  tboae 
Df  tbe  h«rt««t-woTk)np  mnthrrs. 

\  Marriage  <i  focial  or  ambitious  motive^,  l;;nor<>«  natnnl  prlco- 

tlim,  laJ  I*  (ift'-i  :l>i(igo%ampl*!of  thij  i$  giren  to  France,  wbert:  faleo 


iui'uilou  at  iLii  ci^uii  l<j  ujui. 
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greater  trust  in  Nature,  tkat  she  will  bo  able  to  maintaiu  tbe  dif. 
ferences  necessary  to  a  continuance  of  the  race.*  Cloth  t«  on  J 
customs  vary  with  time  and  place ;  sex  is  stable  and  not  injured 
by  anything  but  physical  condition.  The  traditional  idea  that 
womanhood  can  be  modified  in  some  occult  t  way  by  occupation, 
training,  or  environment,  is  wholly  unscientific  and  ^  '  '  '  r 
it  undoubtedly  serves  to  nurse  in  many  a  woman  tl,. 
ness  of  soul "  which  Mr.  Allen,  as  a  true  well-wisher  of  woman, 
deplores.  Physical  condition,  then,  is  the  constant  coefficient  in 
the  problem.  Anything  injurious  to  the  health  of  either  man  or 
woman  incapacitates  each  just  so  much  for  the  fullest  require- 
ment of  life. 

Mr.  Allen  claims  that  the  result  of  the  higher  education  in 
England  and  America  has  been  to  convert  woman  into  "  a  dulled 
and  spiritless  epicene  automaton."  Now,  this  peculiar  proiluct, 
which  I  take  to  mean  the  opposite  of  a  healthy  woman,  musit  be 
wholly  within  the  reach  of  ^  r  it,  is  a  fabuloi 

affair.    In  England  it  is  pos>  ut  the  best  a\ 

able  statistics  of  Qirton,  Newnhnm,  and  Cheltenham  prove  that 
she  is  not  typical    The  following  testimony  in  regard  to  wom« 
students  is  given :  | 

"  I  have  known  intimately  Girton  and  Newnham  Collegee  . 
what  is  now  the  women *8  department  of  Owens  College,  Mauche 
ter.  .  .  .  Were  an  impression  to  get  abroad  that  a  thorough  eclic 
and  college  education  is  injurious  to  tolerably  healthy  women,  ■ 
would  be  as  midaken  as  it  would  be  unfortunate"  (Miss  Pr.'l. 

"  My  unqualified  testimony  is,  that  the  intellectual  qm 
resulting  from  advanced  education  is  of  ^" 
ical  condition  "  (Miss  Mackillip,  London' 

"  I  have  been  head  of  this  college  for  more  than  twonty-^igt 
years.  .  .  .  We  have  kept  the  mmiUest  y-       "    •ffaiisHot' — th< 
show  that  girls,  working  under  proper  -  iti,  are  ozooption* 

ally  healthy  "  (Miss  Beale,  Cheltenham  College). 

Mr.  Pitch,  inspector  of  training  schools,  testifies :  **  Thoro 
in   England   twenty-six   training   colleges  for  8ch<>oImi8ti 
containing  in  all  eighteen  hundred  reai<ient  studenta.     ' 
duty,  on  behalf  of  the  Government,  to  make  an  '^■■->> ,,,. 
these  institutions,  and  I  have  seen  every  one  of 
last  twelve  months.  ...  It  is  the  uniform  opinion  oi  Ut. 

♦  The  ovcmgn  notion  of  mMiUnM*  or  womuiUnoM  !■  -  —  '' '-* 

■bowing  0TtAt  intorent  in  lac««  and  ho»lci7  fiotiUl  bo  <-' 
low  ;  7«l  in  iho  lime  of  Chulea  1  such  attcnticm  to  ' 

f  "  Prindplca  of  UUAogj,"  Ucibcri  Sprooer  ;  ' 
SlaiKlltley,  M.  D. 

{  "Woman  mul  Wurk,"  Emily  Vl>-i1ti>t,  pp.  116,  117,  IM. 

"  Sis  tiuuilrtxt  uiil  iweot;-»evt<n  poiiiii  (Nuaoi  Midor  and  li\^ 
Ooa*. 
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officers  that  the  students  improve  in  health  and  vigor  during  their 
two  years  of  residence." 

In  America,  the  dulled  automaton  is  not  discoverable ;  indeed,! 
the  records  are  so  much  in  favor  of  a  healthier  class  than  the 
average  of  women  that  physicians  who  have  hastily  comraitte 
themselves  to  an  opposite  o]nnion  say,  upon  examination,  that 
they  "  utterly  distrust  the  statistics  " !  ♦  The  necessary  amount  of 
this  distrust,  and  the  direction  in  which  it  is  exercised,  may  be 
estimated  by  citing  the  authorities  for  the  health  of  women  stu- 
dents: Secretary  of  the  Society  of  Associated  Alumnte  of  Ameri- 
can Colleges,!  seven  hundred  and  five  alumnaD  who  report  person- 
ally; Committee  of  Education,  1883-^84,  Washington;  Addresse 
of  President  Angell,  of  Michigan  University ;  ex-President  Whit 
of  Cornell;  and  Prnsidcnt  Horace  Davis,  of  the  University 
California. 

But,  it  may  be  asked,  "  Are  doubting  physicians  not  justified^ 
at  all — are  tliere  no  women  students  who  break  down  J  or  die  ?' 
There  are  such  cases  of  overstrain  or  feeble  constitution  which 
find  their  parallel  among  men,  but  the  percentage  among  women 
is  so  small  that  it  leaves  the  health  average  still  above  the  gener- 
ality of  women. 

But,  urges  Mr.  Allen,  there  is  "  the  self-supporting  spinster  " ; 
"almost  every  woman  should  marry";  and  she  is  "  a  deplorable 
accident."  Now,  it  is  pos<?ible  that  while  I  may  deem  her  admi>j 
Table,  another  may  consider  her  "  deplorable  " — it  is  a  matter 
taste  merely.  But,  that  she  is  not  an  "  accident,"  rather  an  eternal 
verity,  stands  confessed  in  Mr,  Allen's  "  almost."  Unless,  indeed, 
the  entire  community  should  be  paired  off — which  is  not  desi 
able  for  economic  reasons — spinsters  and  bachelors  will  contim 
to  exist.  It  does  not  materially  affect  the  issues  of  the 
whether  they  are  dependent  or  independent,*  and  we  may  fe 
lessly  praise  in  them  the  qualities  which  please  us  most.  If  the 
condition  of  "self-supporting  spinsterhood "  is  more  attractivej 
than  the  condition  of  wifehood,  there  is  menace  for  the  futt 

•  Dr.  Wc!r  MJtchell,  "  Wear  and  Tenr,"  p.  161. 
t  Report  pnhlUhcd  at  Bo«ton,  Kay,  I88B. 
\  Riunora  of  this  kind  are  Minetiiiiefl  too  readily  circulated.     "  Serioua  cue,  that  of 

IliM  O.,"  ui&  a  prominent  pbTiiiciaji  in  a  Western  city ;  "  ahe  liafl  rotamcd  from  \"i 
Ittwmraf^Ijr  OTenrorked."  "  WTio,  Carrif  0.  ?  "  eiclairoed  a  *oong  lady  bearer.  "  0  do 
'that  tan't  poasible  I     She  was  the  gidil"  n-ent  to  portiea  three  or  four 

ilghu  In  ibe  wpok,  nc»er  \\%A  n  1e«*0D,  I  her.     When  she  found  she 

onldn*!  g!  -<«>ra#*«|>rcial  riuiirnt,  Lfccanee,  Rbe  mM, 'it  «■«  «o  far 

lavay  ao  DTI  .  i^  ilaod  Ugh  or  not,  anil  ehc  didn't  intend  to  itudy  her 

J«y«a  ooC"    The  dooor'a  eooalmuo*  fvIL   Om  rSotliu  of  "blgiier  education"  w 

PqH  lilt*  k.Nini 

•  '•  '  thvnuclTei  for  lbe>»e  ntaaona:  (1) 
thai  t  '--rin^;  Uid(3)ti«<»iiiH^«t(lkoe 
ar».-<  ::ic. 
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It  would  bo  alarming,  if  we  could  believe  with  Mr.  Allen  in  ftn] 
thing  ao  unflattering  to  masculine  endeavor;  bnt,  unfortunatt*lj| 
there  are  no  statistics  to  prove  whether  this  is  due  to  dulled  fomi- 
nine  instinct,  or  to  the  failure  of  man  to  make  love  at  the  right 
time.  In  the  interim,  from  collateral  evidence,  the  latter  cause 
appears  more  trustworthy. 

IV.  If  froodom  from  Mrs.  Grundy  is  desirable,  it  is  patent 
that  education  and  independence  are  gradually  liberating  woman. 
The  counter-charge  is  often  made  that  the  educated  woman  is 
regardless  of  that  favored  deity. 

From  a  biological  point  of  view,  Mr.  Allen  endows  four  y( 
of  college  training  with  enormous  potentiality.    In  this  he 
dently  foUows  the  eminent  leader,  Mr.  Herbert  Spencer,  who 
assorts  that  the  infertility  of  "upper-class  girls"  in  F.  s 

due  to  "  overtaxing  of  their  brains  " !  •    Whether  the  nxnj, _,   jf 

English  "  upper-class  girls "  are  educated  to  that  extreme  point, 
and  whether  the  question  is  not  bogged  in  the  use  of  ' '  i 

"  overtaxation,"  may  be  left  to  the  reader.     It  is  stra  i    ,  it 

powerful  heredity  and  palpable  causes  of  race  deterirtration 
should  be  ignored  by  physiologists  f  in  order  to  throw  the  onti* 
of  this  accusation  upou  mental  culture.  Inaurauce  tables  aw^ 
made  out  more  scientifically  than  this  forecast  of  a  girl's  futui 
If  in  education,  or  in  the  industrial  independence  of  worn  -■ 
existed  any  tendency  toward  infertility,  it  would  bo  b.. 
coverable  in  our  generation,  little  more  so  in  the  next,  and  possi- 
bly in  the  third  generation  something  might  be  ascert-ainod  from 
careful  statistics  following  Mr.  Qalton's  method.  Nature  dooa 
not  retrograde  so  rapidly.  There  is  nothing  to  warrant  the 
sumption  that  four  years  of  altered  food,  training,  or  envii 
ment,  not  interfering  with  good  physical  condition,  could  obltt 
at©  an  instinct  or  function.  Investigation  < 
Even  in  England,  wo  loarn  that  infertility  and     j  ii 

are  not  synonymous  terms.  A  tefvcher  of  wide  expi^rionoo  states :  \ 
*'  I  know  several  families  of  children  whose  moth«T8  were  among 
the  pioneers  of  the  movement  now  so  savagely  attacked.  .  .  . 
Among  ray  friends,  not  a  few  stunly,  handsome  childnm,  wboae 
mothers  underwent  severe  study  in  their  earlier  days,  ("h;  •  '^* 
these  was  a  lady  who,  with  one  other,  was  the  first  wotn; 
take  the  class! uvl  tripos,  and  whose  degree  was  '.    -    '■  I 

think,  for  tea  years,"    In  America,  in  "a  report  ^-     .      .   ;uh 
family  conditions  of  one  hundred  and  thirty  alamuiu  who  havt* 
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hod  children,  the  exceptional  record  of  good  health  among  these 
children,  and  their  low  doath-rate,  are  strong  evidences  that  the 
powers  of  motherhood  have  not  suffered  from  college  work."* 
In  addition,  the  writer's  mite  of  testimony  may  be  offered.  In 
the  schools  which  she  has  attended,!  tbo  majority  of  earnest  stu- 
dents were  in  uniformly  good  health ;  a  minority  were  delicate 
before  beginning  study.  The  most  frequent  examples  of  ill  health 
were  found  among  those  who  made  a  pretense  of  study  and 
eagerly  pursued  social  excitements.  Subsequent  effect  upon  the 
health  may  be  judged  when  it  is  found  that  twelve  years  after 
graduation  one  young  woman,  ranking  at  the  head  of  her  class,  is 
the  mother  of  six  vigorous  children ;  two  others,  earnest  students, 
have  each  a  family  of  five,  and  a  number  of  others  have  four 
children.  No  correspondence  has  been  held  with  married  class- 
mates living  at  a  distance.  These  mentioned  are  personally 
known  to  be  mothers  in  the  fullest  sense,  and  constitute  striking 
contradictions  to  the  claim  that  education  has  an  injurious  effect 
upon  woman.  "  But,"  it  may  be  objected,  "  these  are  exception- 
ally healthy  women."  Undoubtedly,  but  if  the  training  has  any 
influence  at  all,  it  should  make  them  fall  slightly  below  the  stand- 
ard of  the  preceding  generation,  whereas,  in  several  instances, 
they  improved  upon  the  record  of  their  mothers,  not  only  in  gen- 
eral health,  but  in  the  condition  and  size  of  their  families. 

If,  now,  we  review  the  discussion  to  this  point,  it  may 
summed  up  as  follows : 

L  Decrease  of  marriage  results  from  a  transition  state  in  the 
conditionof  women,  also  from  imjust  laws  and  false  social  cus- 
toms which  disccmrage  matrimony. 

II.  Able  women  generally  are  not  dissatisfied  with  woman- 
hood, and  do  not  advocate  celibacy.  It  is  not  evident  that  women 
of  any  class  are  becoming  unfitted  for  motherhood,  but  women  of 
the  "  cultivated  classes  "  are  not  the  best  possible  mothers.  Inde- 
pendent and  highly  educated  women  are  only  a  fraction  among 
these,  and  can  not  be  substituted  for  the  whole. 

IIL  The  higher  education  of  woman  teaches  her  reverence 
for  Nature;  the  development  and  control,  710/  the  suppression 
of  natural  instinct,  therefore  t^nds  to  make  her  the  best  wife  and 
mother.  The  "spiritless  epicene  automaton"  is  mythical.  The 
is  an  eternal  verity.  The  woman  movement  has  not  created 
1 1  changed  her  condition  from  dependence  to  self-support 

rv.  The  education  and  independence  of  women  is  a  step  in 
'■'■n  even  from  Mrs.  Grundy,  but  it  can  not  be  made 
for  the  present  infertility  among  women,  for  these 
reasons'. 
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First.  It  is  too  recent  in  effect,  Iiaving  barely  reached  the 
ond  generation.  Second.  There  are  more  potent  causes — heredity, 
race  deterioration,  and  false  marriage.  Third,  It  actually  pro- 
duces  healthy  wives  and  mothers  in  the  fullest  sense. 

There  is  no  denial  of  the  fact  that  t4x>  large  a  percentage  of 
educated  women,*  as  well  as  of  the  cultivated  classes  generally, 
remain  unmarried.  However,  it  has  been  shown  in  regartl  to  the 
former,  that  "  dulled  instinct "  is  not  a  tenable  cause.     F'  --a 

attributed  it  more  wisely  to  increased  "nicety  of  choir  .  :  J\& 
may  prove  beneficial  in  the  end,  when  man  shall  have  become  a 
more  importunate  suitor. 

Women  can  no  longer  be  coerced  into  marriage,  nor  will  they 
marry  from  a  sense  of  duty  to  humanity.  But  for  these  reasons 
there  need  be  no  fear  that  the  race  will  perish.  There  is  as  much 
prospect  that  rosea  wUl  refuse  to  bloom  in  June  as  that  womoaa_ 
will  over  become  invincible  to  love.  This  force,  and  this  ale 
can  make  of  them  light-hearted  mothers  in  place  of  the  wc 
wrecks  whose  perverted  motherhood  has  been  anythiog  bat  • 
boon  to  humanity.  As  long  as  it  is  taught  that  motherhood 
oppresses  woman  physically  and  restricts  her  intellectually,  so 
long  the  average  woman  may  dread  or  rebel  against  it.  When  she 
studies  it  in  all  its  conditioning     '      •    ^    •     -  *  impose  Buch 

a  fate  upon  her.    She  learns  to  >:  1  the  ordering 

of  Nature  and  the  bluiiders  of  mankind,  and  recognizes  that  nor- 
mal physical  development  can  not  be  antagonistic  to  men! 
growth. 

If,  as  is  known  among  the  lower  forms  of  life,  there  should  be 
such  evil  fate  in  store  for  women  as  paxikenogmisia  or  pdy- 
embryony,  or  any  entire  change  of  function  or  structure,  it  wonW 
be  qoito  useless  to  rebel.  Even  such  highly  imaginary  met^t 
phoeis  would  not  imply  extinction  of  species.  The  causes  oi  i^.^ 
calamity  have  not  been  fathomed  by  Darwin  nor  WeissBuin ;  and« 
if  such  disint^TAting  forces  were  at  work  among  ua»  who  would 
be  wise  enough  to  recognise  them  ? 

Study  of  nature  leads  us  to  believe  that,  if  the  Individual  be 
free  and  supplied  with  the  means  of  life,  there  is  gx«at  probability 
of  the  survival  of  his  kind.  However,  we  ham  seen  that  the  hu- 
man  race  decreases  under  artificial  conditioning,  and,  if  wa  are> 
concerned  lest  roan  should  become  extinct,  let  us  strive  feo  Xw 
simply,  naturally;  neither  separate  nor  antagonist  th«> 
I  then  there  may  be  mor«  need  of  Mr.  ^lalthns  than 
'  mlstic  prophecy  on  the  danger  of  developing  a  wiiou4<^  .■ 


Ui  Wl'J. 


anri/bikiiMiiariU^ 
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ON  THE  NATURAL  INEQUALITY  OF  MEN. 

Bt  Pkof.  T,  H-  HUXLEY,  F.  H.  8. 

THE  political  speculations  set  fortli  in  Rousseau's  "Discoura 
BUT  Torigine  de  Tin^galitt?  parmi  les  hommes,''  and  in  the 
more  noted  essay,  "  Du  Contrat  Social,"  which  were  published, 
the  former  in  1754  and  the  latter  eight  years  later,  are,  for  the 
most  part,  if  not  wholly,  founded  upon  conceptions  with  the  origi- 
nation of  which  he  had  nothing  to  do.  The  political,  like  the 
religious,  revolutionary  movement  of  the  eighteenth  century  in 
France  came  from  England.  Hobbes,  primarily,  and  Locke,  sec- 
ondarily (Rousseau  was  acquainted  with  the  Writings  of  both), 
supplied  every  notion  of  fundamental  importance  which  is  to  be 
found  in  the  works  which  I  have  mentioned.  But  the  skill  of  a 
master  of  the  literary  art  and  the  fervor  of  a  prophet  combined 
to  embellish  and  intensify  the  new  presentation  of  old  specula- 
tions ;  which  had  the  further  good  fortune  to  address  itself  to  a 
public  as  ripe  and  ready  as  Balak  himself  to  accept  the  revelations 
of  any  seer  whose  prophecies  were  to  its  mind. 

Missionaries,  whether  of  philosophy  or  of  religion,  rarely  make 
rapid  way,  unloss  their  preachings  fall  in  with  the  prepossessions 
of  the  multitude  of  shallow  thinkers,  or  can  be  made  to  serve  as  a 
stalking-horse  for  the  promotion  of  the  practical  aims  of  the  still 
larger  multitude,  who  do  not  profess  to  think  much,  but  are  quite 
certain  they  want  a  great  deal.  Rousseau's  writings  are  so  admi- 
rably adapted  to  touch  both  these  classes  that  the  efiFect  they 
produced,  especially  in  France,  is  easily  intelligible.  For,  in  the 
middle  of  the  eighteenth  century,  French  society  (not  perhaps  80 
different  as  may  be  imagined  from  other  societies  before  and 
since)  presented  two  large  groups  of  people  who  troubled  them- 
selves about  politics — in  any  sense  other  than  that  of  personal  or 
party  intrigue.  There  was  an  upper  stratvun  of  luxurious  idlers, 
jealously  excluded  from  ixjlitical  .action  and  consequently  ignorant 
of  practical  affairs,  with  no  solid  knowledge  or  firm  principles  of 
any  sort ;  but,  on  the  other  hand,  open-minded  to  every  novelty 
which  could  be  apprehended  without  too  much  trouble,  and  exqui- 
sitely appreciative  of  close  deductive  reasoning  and  clear  expo- 
sition. Such  a  public  naturally  welcomed  Rousseau's  brilliant 
developments  of  plausible  first  principles  by  the  help  of  that 
a  priori  method  which  saves  so  much  troublesome  investigation.* 

*  In  hl»  ranf)!!*  work  on  "  Anricnl  Law"  tb«  Ut«  Sir  Henry  Hiiinp  hsa  remarked,  with 
givat  justice,  that  IIa(i8K«BU'8  |<hilMuphjr  "  ttUI  poaeeMce  cintriilar  fasdnntlon  for  the  looser 
tUokcn  of  STcrr  oountrr  '* :  tlimt  "  it  hL<lf>ed  nio«t  powerfully  to  bring  ahioiit  iIki  gm««er 

tion  was /frtlln,"  and  that  "?t  Ruve  birth, 
ki  Ml  but  unircrRal  at  the  Ume,  diS'UuL  «A. 
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It  jnst  suited  the  "  pbllosophes,"  male  and  female,  intercluuigiiig 
tlieir  airy  epigrams  in  salons,  which  had  about  as  much  Ukoncss 
to  the  Academy  or  to  the  Stoa,  as  the  "  philosophes  "  bad  to  the 
philosophers  of  antiquity. 

I  do  not  forget  the  existence  of  men  of  the  type  of  Montesquieu 
or  D'Argenson  in  the  France  of  the  eighteenth  century,  when 
take  this  as  a  fair  representation  of  the  enlightened  public  of  thi 
day.  The  unenlightened  pubUc,  on  the  other  hand,  the  pef>plc 
who  were  morally  and  physically  debased  by  sheer  hunger;  or 
those,  not  so  far  dulled  or  infuriated  by  absolute  want,  who  yet 
were  maddened  by  the  wrongs  of  every  description  inflicted  m\ 
them  by  a  political  system  which,  so  far  as  its  proper  object,  tl 
welfare  of  the  people,  was  concerned,  was  effete  and  powerless ; 
the  subjects  of  a  government  smitten  with  paralysis  for  every- 
thing but  the  working  of  iniquity  and  the  generation  of  scandals; 
those  naturally  hailed  with  rapture  the  appearance  of  the  teacher 
who  clothed  passion  in  the  garb  of  philosophy ;  and  preached  the 
1  sweeping  away  of  injustice  by  the  perpetration  of  further  injus- 
tice, as  if  it  were  nothing  but  the  conversion  of  sound  theory  into 
practice. 

It  is  true  that  any  one  who  has  looked  below  the  surface*  will 
hardly  be  disposed  to  join  in  the  cry  which  is  so  often  raised 
against  the  "  philosophes "  that  their  "  infidel  and  leveling " 
principles  brought  about  the  French  Revolution.  People,  like 
the  Marquis  d'Argenson,  with  political  eyea  in  their  headii,  sai 
that  the  revolution  was  inevitable  before  Rousseau  wrote  a  ltn4 
In  truth,  the  Bull  "  Unigenitus,"  the  interested  restivenese  of  the 
Parliaments,  and  the  extravagancies  and  profligacy  of  tV-  ^  rtj 
had  a  great  deal  more  influence  in  generating  the  cat 
than  all  the  "philosophes"  that  ever  put  pen  to  pA])«r.  1-  .1.  i,r»- 
doubtedly,  Rousseau's  extremely  attractive  and  widely  n-iid  w  i 
ings  did  a  gfreat  deal  to  give  a  color  of  rationality  to  those  prim 
plea  of  '89  f  which,  even  after  the  lapse  of  a  century,  are  co&sidei 

positive  Iaw,  impntienoo  of  expnricnoe,  and  the  prcfercnw  of  a  priori  to  all  iMb«r  i 
Ing"  fpp.  89-02).     I  ihall  oftsn  liitve  to  (\\w\*i  "  Auciunt  La«."    The  Ont  edttioo  of 
admirable  iHiok  WHS  piibllslivt)  in   18AI,  tint  now,  aflfT  etgblt''  ■'^iMll 

on  tliou^btfiit  mpn.  it  «<><'mg  to  be  forgotten,  or  wtllfiitlj'  i|»tt'i' 
■p«oulBt<ir«.     It  b  cnougli  to  mnlic  one  licKpntr  of  the  'futaro  i  laj  iho 

'  tMin  to  iDe  niiich  alilco  in  tboir  want  of  capacity  for  c-lihrr  Ir^  .';;ettlnc. 

•  Those  whndetiiiv  to  do  «o  with  «.«««(  aiici  pliiaaiirn  nlw  Ji  n  ,,i  M  1 1;  .c-j|ualo'»  "LV 
r^voliUlonnairv  en  France  avant  la  Rvvolutinn."  It  in  n-i'  liy  n  Iuuiti  Ik  a>U.  whtck  i 
(o  lie  translated  for  the  benefit  of  our  rising  public  irnsn,  who,  havi:  Wn 

•  piiblic^ohool  educailoo,  are  «o  often  unable  to  road  Frcoch  with  ...     'P"'  ^r^" 

«tiid«nt«  tbore  Is,  of  eonnw,  tbe  great  work  of  M.  TWtue,  **  Lea  orlgtuM  d*  Ib  t 
lenponUna." 

f  Sir  H.  Maine  obaerrM  that  the  "stHctlr  Jitdidal  4iioiii'*  of  iha  lax 
■tlae  era  ("omaea  bomlnea  oaturA  sqaalw  aunt  *" — ail  man  »rr  '  ■ 
ing  through  tl>c  baada  of  Robmmo,  ind  bdai;  adopted  bj  the 
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by  ft  good  many  people  to  be  the  Magna  Charta  of  the  human 
race.  "  Liberty,  Equality,  and  Fraternity,"  is  still  tbe  war-cry  of 
those,  and  they  are  many,  who  think,  with  Rousseau,  that  human 
sufferings  must  needs  be  the  consequence  of  the  artificial  arrange- 
ments of  society,  and  can  all  be  alleviated  or  removed  by  political 
changes. 

The  intellectual  impulse  which  may  thus  be  fairly  enough  con- 
nected with  the  name  of  the  Oenevese  dreamer  has  by  no  means 
spent  itself  in  the  century  and  a  half  which  has  elapsed  since  it 
was  given.  On  the  contrary,  after  a  period  of  comparative  obscu- 
rity (at  least  outside  France),  Rousseauism  has  gradually  come  to 
the  front  again,  and  at  present  promises  to  exert  once  more  a  very 
grave  influence  on  practical  life.  The  two  essays  to  which  I  have 
referred  are,  to  all  appearance,  very  little  known  to  the  present 
generation  of  those  who  have  followed  in  Rousseau's  track.  Nono 
the  loss  is  it  true  that  his  teachings,  filtered  through  innumerable 
channels  and  passing  under  other  names,  are  still  regarded  as  the 
foundations  of  political  science  by  the  existing  representatives  of 
the  classes  who  were  so  much  attracted  by  them  when  they  were 
put  forth.  My  friend  Mr.  John  Morley,  who  probably  knows 
more  about  Rousseau  and  his  school  than  anyl)o<ly  else,*  must 
have  been  entertained  (so  far  as  amusement  is  possible  to  the 
subject  of  the  process  of  "  heckling  ")  when  Rousseau's  plnis,  the 
indigestibility  of  which  he  exposed  so  many  years  ago,  were  set 
before  him  as  a  wholesome  British  dish  ;  the  situation  had  a  cer- 
tain pi<iuauey,  which  no  one  would  appreciate  more  keenly, 

I  happened  to  be  very  much  occupied  upon  subjects  of  a  totally 
different  character,  and  had  no  mind  to  leave  them,  when  the  nar- 
rative of  this  occurrence  and  some  letters  to  which  it  gave  rise, 
appeared  in  the  "  Times."  But  I  have  very  long  entertained  the 
conviction  that  the  revived  Rousseauism  of  our  day  is  working 
sad  mischief,  leading  a.stray  those  who  have  not  the  time,  even 
when  they  {wssess  the  ability,  to  go  to  the  root  of  the  superficially 
plausible  doctrines  which  are  disseminated  among  them.  And  I 
thought  it  was  my  duty  to  see  whether  some  thirty  years'  training 
in  the  art  of  making  difficult  questions  intelligible  to  audiences 
without  much  learning,  but  with  that  abundance  of  keen  practical 
sense  which  characterizes  English  workmen  of  the  l)etter  class, 

of  the  UDlt«d  Stfttea,  Mturned  to  Frence  endoir«d  «r]tb  rutly  (jre&ter  energjr  and  dignitj, 
tad  lliBl  "of  »ll  'tbo  priodpU-n  of  l^AO'  it  U  the  onn  which  ha?  been  least  Bircnuonaly 
MMilmi,  which  ha«  most  thoronirhlT  iMroncd  modern  opinion,  am!  wiiich  proniiitcs  to  modify 
mort  ilfcplf  the  ii-«, and  the  politic*  of  atstes"  ("Ancient  L»w,"  p. M). 

•  tf  I  hn.!  .  .t  Mr  Morley'g  "  Bousaoau,"  and  Sir  Hcnrr  Maine** 

"A-  :picr«   III  and  IV,  muat  be  unknown  to 

mn  "to  the  general  public,  ther«  would  be  no 

at  cnaf,  which  ainipiy  mtatM  tha  cue  wtiich  they  bava  ao  uxhaoit- 
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would  enable  me  to  do  something  toward  the  counteraction  of  the 
fallacions  guidance  which  ia  offered  to  them,  Perhape  I  may  be 
permitteil  to  add  that  the  subject  was  by  no  means  new  to  dm. 
Very  curious  cases  of  communal  organization  an«l  dillicnlt  qnM> 
tions  involving  the  whole  subject  of  the  right*  of  property  come 
before  those  whose  duty  it  is  to  acquaint  themselves  with  the  con- 
dition of  either  Boa  or  freah-water  fisheries,  or  with  the  adminis- 
tration of  fishery  laws.  For  a  number  of  years  it  was  my  fate  to 
discharge  such  duties  to  the  best  of  my  ability ;  and,  in  doin^  w, 
I  was  brought  face  to  face  with  the  problem  of  land-ownership 
and  the  diflBculties  which  arise  out  of  the  conflicting  •'  >f 

commoners  and  owners  in  severalty.    And  I  had  good  i'  :o 

know  that  mistaken  theories  on  these  subjects  are  very  liable  to 
be  translated  into  illegal  actions.   I  can  not  say  whether  the  letten^ 
which  I  wrote  in  any  degree  attained  the  object  (of  vastlj'  greatt^^l 
importance,  to  my  mind,  than  any  personal  question)  which  1  had 
in  view.    But  I  was  quite  aware,  whatever  their  other  ref^T-  '*^-  *^    y 
would  probably  involve  mo  in  disag^eable  consequen  1, 

among  the  rest,  in  the  necessity  of  proving  a  variety  of  sir* 
ments,  which  I  could  only  adumbrate  within  the  compass  vi 
apace  that  the  "Times"  could  afford  me,  liberal  as  the  t 
showed  himself  to  be  in  that  respect.    What  I  purpose  to  do  m 
the  course  of  the  present  article,  then,  is  to  make  good  these  short- 
comings ;  to  show  what  Rousseau's  doctrines  were,  and  to  inqtiira 
into  their  scientific  value — with,  I  hope,  that  im]'      '  "         ''  "    it 
beseems  us  to  exhibit  in  inquiries  into  ancient  i  .  g 

done  this,  I  propose  to  leave  the  application  of  the  conclusions  at 
which  I  arrive  to  the  intelligence  of  my  readers,  as  1  shall  thas 
escape  collision  with  several  of  my  respectod  contemporaries.* 

I  have  indicated  two  sources  from  which  our  knowledge  of 
Rousseau's  system  may  be  derived,  and  it  is  not  worth  while  to  go 
any  further.  But  it  is  needful  to  observe  that  the  dicta  of  tho 
author  of  the  "  Contrat  Social,"  published  in  17G2,  are  ii 

quently  very  hard — indeed,  I  might  say  impossiblo— to  i  =  .i-j 

with  those  of  the  author  of  the  "  Discours/'  which  appoared  eight 
years  earlier ;  and  that,  if  any  one  should  maintain  that  the  older 

•  From  Mr,  Herbert  SjMrnccr'd  letter  in  tlic  "Timw"  of  Xoremlur  8T,  1W»,  1 1 
ihftt  hi*  sltoi^cthor  repudiate  the  doctrines  whicb  I  am  nhcnt  to  critldte.     I  rrjofac  to  I 
Itt  lil  the   first   pUcc,  bccaiiBC  they  thus  hiac  tt-  y ; 

bsttiMR,  aiior  this  rvptuilatlim,  anything  t  msj  r-'.-  omitf 

ugainM  RousMHUicmi  can  nut  be  diMgrccable  to  bini ;  aDd,  tliirdly,  lirckute  I  4a*if»  ( 
prem  my  gmt  regret  ihkt,  in  however  good  oompukv,  I  «boiiM  >'-<-.  U^lm  iU  l^t^lflta 
to  pcitelrc  tbiU  Mr.  Sponccr  bad  prvTiouKly  r«|niill»(«l  the  ' 

land  aodfttleta.     Mtj  1  take  tliit  npporttintty  of  intormtag  :  N 

usually  (avor  inr  with  C"uiineats  (mostly  adrorsie,  I  an  Mvrr 
writr,  that  I  havci  no  otiicr  anrwer  to  gire  tl '      '       '~  " 
»Yltt«ti  "  r     I  have  no  vucrgj  to  mtfto  oa  r  , 
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i«iinw.y  was  not  meant  to  be  taken  seriously,  or  that  it  has  been,  in 
some  respects,  more  or  less  set  aside  by  the  later,  he  might  find 
strong  grounds  for  his  opinion.  It  is  enough  for  me  that  the 
same  a  prioH  method  and  the  same  fallacious  assumptiuus  per- 
vade both. 

The  thesis  of  the  earlier  work  is  that  man,  in  the  "state  of 
nature,"  was  a  very  excellent  creature  indeed,  strong,  healthy, 
good,  and  contented ;  and  all  the  evils  which  have  befallen  him, 
such  as  feebleness,  sickness,  wickedness,  and  misery,  result  from 
his  having  forsaken  the  "  state  of  nature  "  for  the  "  state  of  civili- 
lation."  And  the  first  step  in  this  downward  progress  was  the 
setting  up  of  rights  of  several  property.  It  might  seem  to  a  plain 
man  that  the  argument  here  turns  on  a  matter  of  fact :  if  it  is  not 
historically  true  that  men  were  once  in  this  "state  of  nature" — 
what  becomes  of  it  all  ?  However,  Rousseau  tells  us,  in  the  pref- 
ace to  the  "  Discours,"  not  only  that  the  "  state  of  nature  "  is 
something  which  no  longer  exists,  but  that  "  perhaps  it  never  ex- 
isted, and  probably  never  will  exist."  Yet  it  is  something  "  of 
which  it  is  nevertheless  necessary  to  have  accurate  notions  in 
order  to  judge  our  present  conditions  rightly."  After  making 
this  singiUar  statement,  Rousseau  goes  on  to  observe :  "  11  faudrait 
raCme  plus  de  philosoijliie  qu'un  ne  pense  h.  celui  qui  entrepren- 
drait  de  d<5torminer  exactement  les  pri^cautions  h  prendre  pour 
faire  sur  ce  sujet  de  solides  observations,"  (More  philosophy  in- 
ift  needed  than  one  thinks  for  him  who  undertakes  to  deter- 

le  exactly  the  precautious  to  be  taken  to  make  solid  observa- 
tions on  this  subject.)  And,  certainly,  the  amount  of  philosophy 
'  '  il  to  ba.se  an  argument  on  that  which  does  not  exist,  lia.s  not 
,  and  perhaps  never  will  exist,  may  well  seem  unattainable 
— at  any  rate,  at  first  sight.  Yet,  apart  from  analogies  which 
might  be  drawn  from  the  mathematical  sciences — where,  for  ex- 
ample, a  straight  line  is  a  thing  which  has  not  existed,  does  not 
exist,  and  probably  never  will  exist,  and  yet  forms  a  good  ground 
for  reasoning ;  and  the  value  of  which  I  need  not  stop  to  discuss 
— I  take  it  that  Rousseau  has  a  very  comprehensible  idea  at  the 
bottom  of  this  troublesome  statement.  What  I  conceive  him  to 
mean  is  that  it  is  possible  to  form  an  ideal  conception  of  what 
ought  to  be  the  condition  of  mankind;*  and  that,  having  done 
so,  we  are  bound  to  judge  the  existing  state  of  things  by  that 

•  Compare  "  Andettt  I-aw  "  :  "  Tbo  L»w  of  Natore  confused  the  Past  and  the  Present. 
Logicallj,  It  Implied  a  state  of  Nature  which  had  onr«  been  regulated  by  S'atnrol  Law ; 
jN^t  th«  jurlccnnsult.*  do  not  apeak  ck-arly  or  confideutl;  o(  tlie  existence  of  «uch  a  8tat«  " 
TtW     "  Tli<*r«  art!  aome  wriurs  cm  thfl  auliiccl  whi>  alimipt  to  crado  the  futidaiaontal 

•  Mire  and   L«  the  coal  to 

'  >d  of  N'nlural  Law  "oa 

)  lyMaui  «  !>).    "  Its  fmictiiin'*  woir,  in 

>forluDut«ljr  is  the  euK 
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ideal.    That  assumption  puis  us  on  tie  "high  priori  road"  at 
once. 

I  do  not  suppose  that  any  one  is  inclined  to  doubt  the  ujsofnl- 
ness  of  a  political  ideal  as  a  goal  toward  which  social  conduct 
should  strive,  whether  it  can  ever  be  completely  realized  or  not ; 
any  more  than  any  one  will  doubt  that  it  is  useful  to  have  a  mural 
ideal  toward  which  personal  conduct  should  tend,  even  though 
one  may  never  re^ich  it.    Certainly,  I  am  the  l.s  •  '{toques' 

tion  this,  or  to  doubt  that  politics  is  as  suscepi  i  i-aatment 

by  scientific  method  as  any  other  field  of  natural  knowledge.* 
But  it  will  be  admitted  that,  great  as  are  the  advantages  of  hav- 
ing a  political  ideal,  fasLionod  by  an  absolute  rule  of  political 
conduct,  it  is  perhaps  bettor  to  do  without  one,  rather  than  to 
adopt  the  first  pliantasm,  bred  of  fallacious  reasonings  and  bora 
of  the  unscientific  imagination,  which  presents  itself.  Tho  hc- 
nightad  traveler,  lost  on  a  moor,  who  refuses  to  follow  a  man  with 
a  lantern,  is  surely  not  to  be  commended.  But  suppose  his  hesita" 
tion  arises  from  a  well-grounded  doubt  as  to  whether  the  seeming 
luminary  is  anything  but  a  will  o'  the  wisp  ?  And,  unless  I  fail 
egregiously  in  attaining  my  purpose,  those  who  read  this  paper 
to  the  end  will,  I  think,  have  no  doiibt  that  the  political  lantern 
of  Rousseauism  is  a  mere  corpse-caudle  and  will  plunge  those ' 
follow  it  in  the  deepest  of  anarchic  bogs. 

There  is  another  point  which  must  be  carefully  borne  in  mind 
in  any  discussion  of  Rousseau's  doctrines  ;  and  that  is  the  mean- 
ing which  he  attaches  to  the  word  "  inequality."  A  hnndrwl  and 
fifty  years  ago,  as  now,  political    and  biological   phi'  m 

found  they  were  natural  allies.!  Rousaetiu  is  not  iii 
without  Buffon,  with  whose  earlier  works  ho  was  evid 
quainted,  and  whose  influence  in  the  following  passage  is  obviui 

It  ta  «a8y  to  see  that  we  roust  seek  the  primary  cnute  of  tho  <IIA>r«aoM  I 
which  men  are  distiDi^niahed  in  tbcgo  SDooowlve  ohanges  of  tho  tminAn  oooatit 
tion ;  unoe  it  is  nnivenuUlj  admitted  that  tbey  ar«,  natnnilly,  ••  eMjoa]  raic 

at  which  the  modem  riow  of  a  Law  of  Nature  baa  often  ceaacd   to   raccmbla  the 

dent "  (p.  77). 

•  In  the  coiirw  of  the  corre»p«nd«jw  In  th<»  "  Tlmtw"  lo  which  1  hat*  irfrrrtd,  I 
•amcstly  exhorted  to  boHcvc  that  lh<r  world  of  politic*  liiio*  not  lie  oalaide  of  iIm  fUvrliMB 
of  science.     My  iinprcs.'iou  i*  thiit  I  woa  trying    to    itwch   llic  public  that  f^val 
which  I  had  learti<Hl  frura  Mil)  and  Ctimtr,  thirti-flrc  tear*  ago;  whan,  (f  I  eamak** 
Bijr  well-mwninK  monitor  wa«   more  wcupi'd  with   pfp-tfip*  ihaa  wi't 
lecture  on  the  "  EducalJanal  Value  of  the  Natural  llitUnj  Sdraat*  "  , 
C  Lay  Scnnona,"  p.  «7). 

f  The  puhllt-aiion  of  Buffon'*  "  IfUtoire  N'atiirpllo  "  bciran  In  17^> 
indebted  to  the  naturaUnt* ;  on   the   other  hnnd,  in  tL»  psmi  of 
atartcd  what  li  now  uniiBlIy  Icnnnm  aa  LamardtV  ':—''■-     ■'•■■ 
nlaiing  tiy  the  ideas  of  the  phlhwopher  Hartley,  ti 
BonU,"  I,  •eet,  xixi»,  p.  -tss  (i-j.  17M).    I  hop*  ."umc  ci; 
LfluxlouJ  fact  in  tdentillc  hiitory. 
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tbenaelves  aa  were  tbe  anironls  of  each  species  before  vorioas  pbysioul  canaes  had 
prodaced,  in  some  of  them,  the  varieties  which  we  observe.  In  fact,  it  is  not  con- 
ceivable that  tijese  first  chuuges,  by  whatever  means  they  were  brooght  about, 
altered,  at  once  and  in  the  some  way,  all  the  individuals  of  a  species;  bat  some 
ha>ing  beoomo  improved  or  deteriorated,  and  having  aoqaired  different  qaalitica, 
l^ud  or  bad,  which  were  not  inherent  in  tlieir  nature,  the  others  remained  longer 
in  their  original  state;  and  such  was  the  first  source  of  inequality  fttnoug  men, 
which  is  more  easy  to  prove  tbns,  in  a  general  way,  than  to  assign  exactly  to  it« 
tro«  OMSM.    ("  Discoara,"  preface.) 

In  accordance  with  this  conception  of  the  origin  of  inequality 
among  men,  Rousseau  distinguishes^  at  the  outset  of  the  "Dis- 
couTB,"  two  kinds  of  inequiility: 

the  one  which  I  term  itatvral,  or  phyaieal,  becaase  it  is  established  by  nature,  and 
which  consists  in  the  differences  of  age,  beulih,  bodily  strength,  and  intellectnal 
or  spiritaa]  qualities;  tbe  other,  which  may  be  called  moral,  or  political,  because 
it  depends  on  a  sort  of  convention,  and  is  established,  or  at  least  authorized,  by 
the  consent  of  mankind.  This  lai<t  inequality  consistfi  in  the  different  privileges 
which  some  enjoy,  to  the  prejudice  of  others,  us  being  richer,  more  honored,  more 
powerfal  than  thoy,  or  by  malcing  themselves  obeyed  by  others. 

Of  course  the  question  readily  suggests  itself:  Before  drawing 
this  sharp  line  of  demarkatiou  between  natural  and  political  in- 
equality, might  it  not  be  as  well  to  inqtiire  whether  they  are  not 
intimately  connected,  in  such  a  manner  that  the  latter  is  essen- 
tially a  consequence  of  the  former  ?  This  question  is  indeed  put 
by  Rousseau  himself.  And,  as  the  only  answer  he  has  to  give  is 
a  piece  of  silly  and  insincere  rhetoric  about  its  being  a  question 
fit  only  for  slaves  to  discuss  in  presence  of  their  masters,  we  may 
fairly  conclude  that  he  knew  well  enough  he  dare  not  grapple 
with  it.  The  only  safe  course  for  him  was  to  go  by  on  the  other 
side  and  as  far  as  the  breadth  of  the  road  would  permit;  and,  in 
the  rest  of  his  writings,  to  play  fast  and  loose  with  the  two  senses 
of  inequality,  as  convenience  might  dictate. 

With  these  preliminary  remarks  kept  well  in  view,  we  may 
to  the  discussion  of  those  fundamental  theses  of  the  "  Dis- 
course" and  of  the  "  Social  Contract"  which  Rousseau  calls  the 
"  principes  du  droit  politique."    Rousseau  defines  his  object  thus: 

Je  veuT  rhcroher  si  dans  Tordre  civil  11  pent  y  avoir  qnelqne  r6ple  d'administri 
lion  l^gititno  et  sftie,  en  pronont  Ics  liorames  tels  qu'ils  sont  et  les  lois  tela  qu'elli 
peuveui  fctra.  Je  tAoborni  d'ollier  tonjonrs  dans  cette  recherche  ce  que  le  droit 
permet  aveo  cb  que  I'intirftt  present,  afin  que  la  jnsHce  et  I'utilitt  ne  «e  tronvent 
point  dlvL<»^c«i.*    (I  seek  to  know  if  there  may  be  in  the  civil  order  any  legitimate 

'  '      *    ■     ■      ■    :   ■        :'■■_-  men  as  they  are  and  laws  as  they 

arch  what  the  law  permitJi  with  what 
iut«r«ri  I  !ico  Mud  utility  shall  not  find  themselves  divided.) 


bU 


({umsn  Kattire  "  wrltton 
io  all  ioTadv  «adi  oihai 
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In  other  words,  our  philosopher  propounds  "  eure,"  that  U 
"absolute,"  principles  which  are,  at  once  ethically  and  poHticall] 
sufficient  rules  of  conduct,  and  that  I  understuud  to  be  the  preci 
object  of  all  who  have  followed  in  his  track.  It"  was  said  of  tluj 
■  Genevese  theorist,  "  Le  genre  huniain  avait  perdu  ses  titren ;  JeiaOr 
Jacques  les  a  retrouv^s"  (the  human  race  had  lost  its  title-doe«hi ; 
Jean-Jacques  found  them  again) ;  just  as  his  intellectual  progeny 
declare  that  the  nation  ought  to  "resume"  the  landed  property 
of  which  it  luas,  unfortunately,  lost  the  title-deeds. 


: 


We  are  now  in  a  position  to  consider  what  the  chief  of  those 
principles  of  the  gospel  according  to  Jean-Jacques  are : 

1.  All  men  are  born  free,  politically  equal,  and  good,  and  in 
the  "state  of  nature"  remain  so;  consequently  it  is  their  natural 
right  to  be  free,  equal,  and  (presumably,  their  duty  to  be)  good.* 

a.  All  men  being  equal  by  natural  right,  none  can  have  iiny 
right  to  encroach  on  another's  equal  right.  Hence  no  man  caa 
appropriate  any  part  of  the  common  means  of  subsistence — that 
is  to  say,  the  land  or  anything  which  the  land  produces — without 
the  unanimous  consent  of  all  other  men.  Under  any  other  cir- 
cumstances, property  is  usurpation,  or,  in  plain  terms,  robbery.f 

3.  Political  rights,  therefore,  are  based  upon  contract;  the  60- 
called  right  of  conquest  is  no  right,  and  property  which  has  beea 
acquired  by  force  niay  rightfully  be  taken  away  by  force.  X 

ftnd  themselrcg  with  coatradictions.    To  reduce  tbU  doctrine  to  ttio  ivIm  and  InfalUb 
of  rciuun  there  Is  no  ftny,  but,  first,  put  fliich  pHnclpto«  down  for  •  fouodUloQ,  •«  { 
not  mistrusting,  may  not  srrk  to  displace ;  nnd  stiti-rward  to  build  therttm  the  Ifulh 
cases  ill  the  law  of  nature  (H-hicb  hitherto  hare  been  buili  in  the  air)  I'-  liQ 

whole  have  been  incipngiiablo,"     However,  it  rouat  bo  recollected  thn;  .4 

itart  from  a  priori  principica  of  eihiea,  but  from  tbe  praetieal  neoc 

•  "Controt  Sodnl,"  v,  pp.  fl8,  IW.     The  roferenecs  here  given  n  .  ,ir» 

pi£09  of  MiiM«y  Patbar's  eJiiion  ( I  S2ft).     "  Diwwura,"  pamim  ;  nc  espcciaiiy  p.  MS, 

■f  "Discount,"  pp.  2B7,  20»-'.'7t5.     How  many  wild  sermons  bar*  been  pr«urh>  d  cm  {|i 
text:  *' Is;nofet.Tou8  qu'une  miiltltnde  de  to*  frire*  p*rit  ou  (tonlfre  Jn  hvn 
Tons  area  de  trop,  et  qu'il  ?o«a  fallait  on  conscjrtcinent  e»prjB  et  iiti'"i'"<'  •'■■ 
pour  rous  approprier  unr  la  aubtistance  commune  tout  oe  qui  allrl; 
(Don't  jou  know  that  a  multitude  of  your  brothers  are  perivhing  or   "li' 
of  wliBi  you  liHve  too  imirh  of,  and  that  yoo  ought  to  havp  an  eipr»«*»  ai 
sent  of  the  human  mcc  before  ytm  appropriate  loyoutwelf  from  the  cominnn  ptih^istrnoB' 
any  more  than  you  need  for  your  own  1) 

\  "Di»oours,"  pp.  a76,  280;  "fVintrai,"    I 
alternatire  I)  "  I'nrigiue  <le  1»  ooci^'iV'  et  '\'-- 
foiblc  et  de  nonrelleB  forces  nu  richt,    ' 
pour  Jauiain  la  lot  tie  la  propriitA  et  il>' 
IrrArocabttt,  et,  ^lOtir  lo  pn>Qt  dn  QurlquM  a< 
haitiatn  an  travail,  k  la  8«rritu(]e  e(  i  In  '■'- 
of  4odety  and  nf  the  laws  wblch  Inip' 
fcrrocs  to  the  rich  one,  dosttroycd  natunu  iiiK:n 
law  of  propurty  and  luiMpiaUty,  mads  aa  irrvti  > 


la  ilbwn*  MtMcUr,  i 
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I  am  bound  to  confess,  at  the  outset,  that,  while  quite  open 
to  conviction,  I  incline  to  think  that  the  obvious  practical  conse- 
quences of  these  propositions  are  not  likely  to  conduce  to  the  wel- 
fare of  society,  and  that  they  are  certain  to  prove  as  injurious  to 
the  poor  as  to  the  rich.  Due  allowance  must  be  made  for  the  pos- 
sible influence  of  such  prejudice  as  may  flow  from  this  opinio; 
^  vpon  my  further  conviction  that,  regarded  from  a  purely  theo«^ 
retical  and  scientific  point  of  view,  they  are  so  plainly  and  demon- 
strably false  that,  except  for  the  gi-avity  of  their  practical  conse- 
quences, they  would  be  ridiculous. 

What  is  the  meaning  of  the  famous  phrase  that  "  all  men  are 
bom  free  and  equal,"  *  which  gallicized  Americans,  who  were  as 
much  "  philosophes "  as  their  inherited  common  sense  and  their 
practical  acquaintance  with  men  and  with  affairs  would  let  them 
be,  put  forth  as  the  foundation  of  the  "  Declaration  of  Indepond-^ 
ence  "  ?  I  have  seen  a  considerable  number  of  new-bom  infantSi^H 
Without  wishing  to  speak  of  them  with  the  least  disresi>ect — a 
thing  no  man  can  do,  without,  as  the  proverb  says,  "  fouling  his 
own  nest " — I  fail  to  understand  how  they  can  be  aflirmed  to  have 
any  political  qualities  at  all.  How  can  it  be  said  that  these  poor 
little  mortals  who  have  not  even  the  capacity  to  kick  to  any  definit'O 
end,  nor  indeed  to  do  anything  but  vaguely  squirm  and  squall, 
are  equal  politically,  except  as  all  zeros  may  be  said  to  bo  equal  ? 
How  can  little  creatures  be  said  to  be  "  free "  of  whom  not  one 
would  live  for  four-and-twenty  hours  if  it  were  not  imprisoned] 
by  kindly  hands  and  coerced  into  applying  its  foolish,  wanderinjf 
mouth  to  the  breast  it  could  never  find  for  itself  ?  How  is  the 
being  whose  brain  is  still  too  pulpy  to  hold  an  idea  of  any  d 
Bcription  to  be  a  moral  agent  either  good  or  bad  ?  Surely  it  must 
be  a  joke,  and  rather  a  cynical  one  too,  to  talk  of  the  political 
fitatxis  of  a  new-born  child !  But  we  may  carry  our  questions  a 
step  further.  If  it  is  mere  abracadabra  to  speak  of  men  being 
bom  in  a  state  of  political  freedom  and  equality,  thus  fallaciously 
confusing  positive  equality — that  is  to  say,  the  equality  of  powe 
■ — with  the  o<iuality  of  impotences ;  in  what  conceivable  state 
society  is  it  possible  that  men  should  not  merely  be  born,  but  pass 
through  childhood  and  still  remain  free  ?  Has  a  child  of  fourteen 
been  free  to  choose  its  language  and  all  the  connotations  with 
r  which  words  became  burdened  in  their  use  by  generation  after 
1  jr..ii..r..ti,jn  ?  Has  it  been  free  to  choose  the  habits  enforced  by 
]  and  more  surely  driven  home  by  example  ?    Has  it  been 

tisM  U>  invent  ita  own  standard  of  right  and  wrong  ?    Or  rather, 

'     '  1"  hiitnan  nwsc 

■■<^  of  nooaMkO^ 
■merl 
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has  it  not  been  as  much  held  in  bondage  by  its  surroundings  and 
driven  hither  and  thither  by  the  scourge  of  opinion,  as  a  veritable 
slave,  although  the  fetters  and  the  whip  may  be  invisible  and  iH' 
tangible  ? 

Surely,  Aristotle  was  much  nearer  the  truth  in  this  matter 
than  Hobbes  or  Roxisseau.  And  if  the  predicate  "bom  slave" 
would  more  nearly  agree  with  fact  than  "  born  free,"  whai  is  to 
be  said  about  "  bom  equal "  ?  Rousseau,  like  the  sentimental 
rhetorician  that  ho  was,  and  half,  or  more  than  half,  sham,  aa 
all  sentimental  rhetoricians  are,  sagaciously  fought  shy,  as  we 
have  seen,  of  the  question  of  the  iufiuunce  of  natur.i'  "fi- 

cal  equality.    But  those  fr*-*ia  who  do  not  care  for  ^'  i 

do  care  for  truth  may  not  evade  the  consideration  of  that  whioli 
is  really  the  key  of  the  position.  If  Rousseau,  instead  of  letting 
his  children  go  to  the  infaiUs  trouvis,  had  taken  the  trouble  to 
discharge  a  father's  duties  toward  them,  he  would  hardly  have 
talked  so  fast  about  men  being  bom  equal,  even  in  a  iK>liticaI 
senao.  For,  if  that  merely  means  that  all  new-bom  children  oro 
political  zeros — it  is,  as  we  have  seen,  though  true  enough,  nothing 
to  the  purpose;  while,  if  it  means  that,  in  their  potentiality  of  be- 
coming factors  in  any  social  organization — citizens  in  Rousseau's 
sense — all  men  are  born  equal,  it  is  probably  the  most  a-  iq; 

falsity  that  ever  was  put  forth  by  a  political  speculator ;  ,t, 

as  all  students  of  political  speculation  will  agree,  is  saying  a  good 
deal  for  it.     In  fact,  nothing  is  more  remarkable  tl  '        '  Iq 

inequality  which  children,  even  of  the  same  family  •«4_ 

soon  as  the  mental  and  moral  qualities  begin  to  manifest  thi 
selves;  which  is  earlier  than  most  people  fancy.    Ever-   '    - -1^ 
spontaneously  becomes  a  polity.    Among  the  children.  :  r.j 

some  who  continue  to  be  "  more  honored  and  more  powerful  than 
the  rest,  and  to  make  themselves  obeyed  "  (sometimes,  ind<M*d,  by 
their  elders)  in  virtue  of  nothing  but  their  moral  and  mental 
qualities.  Hero  "political  inequality  "  visibly  dugs  the  hi>e<ls  tif 
"  natural "  inequality.  The  group  of  children  becomes  a  political 
body,  a  civHas,  with  its  rights  of  property,  and  ita  practical  dis- 
tinctions of  rank  and  power.  And  all  this  cornea  :' 
by  force  nor  by  fraud,  but  as  the  uccesBary  consf'. 
innate  inequalities  of  capability. 

Thus  men  are  certainly  not  born   tre»^  uikI 
qualities;  when  they  are  born,  the  pre«licat*ia  "  ii 
in  the  political  sense  are  not  applicjible  to  them;  «i 
velop,  year  by  yeiar,  the  differences  in  the  political 
with  which  they  really  are  born,  becomp  morn  and  m 
converted  into  actual  differences — t' 
ulty  shows  itself  to  be  a  necessary  i 
of  natural  faculty.    It  is  probably  tni-'  tL.it  tL. 
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nmadii.  But  among  a  body  of  naked,  wandering  savages,  thongli 
lere  may  be  no  verbally  recognized  distinctions  of  rank  or  office, 
superior  strcugth  and  cunning  confer  authority  of  a  more  valid 
kind  than  that  secured  by  acts  of  Parliament ;  there  may  be  no 
property  in  things,  but  the  witless  man  will  be  poverty-stricken 
in  ideas,  the  clever  man  will  be  a  capitalist  in  that  same  commod- 
ity, which  in  the  long  run  buys  all  other  commodities;  one  will 
miss  opportunities,  the  others  will  make  them ;  and,  proclaim  hu- 
man equality  as  loudly  as  you  like.  Witless  will  serve  bis  brother. 
So  long  as  men  are  men  and  society  is  society,  human  equality 
will  be  a  dream  ;  and  the  assumption  that  it  does  exist  is  as  un- 
true in  fact  as  it  sets  the  mark  of  impracticability  on  every  theory 
of  what  ought  to  be,  which  starts  from  it. 

And  that  last  remark  suggests  that  there  is  another  way  of  re- 
garding Rousseau's  speculations.  It  may  be  pointed  out  that, 
after  all,  whatever  estimate  we  may  form  of  him,  the  author  of 
works  which  have  made  such  a  noise  in  the  world  could  not  have 
been  a  mere  fool ;  and  that  if,  in  their  plain  and  obvious  sense,  the 
doctrines  which  he  advanced  are  so  easily  upset,  it  is  probable  that 
he  had  in  his  mind  something  which  is  different  from  that  sense. 

I  am  a  good  deal  disposed  to  think  that  this  is  the  case.  There 
is  much  to  be  said  in  favor  of  the  view  that  Rousseau,  having  got 
hold  of  a  plausible  hypothesis,  more  or  less  unconsciously  made  up 
a  clothing  of  imaginary  facts  to  hide  its  real  nakedness.  He  was 
not  the  first  nor  the  last  philosopher  to  perform  this  feat. 

As  soon  as  men  began  to  think  about  political  problems,  it 
mxist  have  struck  them  that,  if  the  main  object  of  society  was  the 
welfare  of  its  members  (and  until  this  became  clear,  political  ac- 
tion could  not  have  risen  above  the  level  of  instinct),*  there  were 
all  sorts  of  distinctions  among  men,  and  burdens  laid  upon  them, 
which  nowise  contributed  to  that  end.  Even  before  the  great  lev- 
eler,  Rome,  had  actually  thrown  down  innumerable  social  and 
national  party-walls,  had  absorbed  all  other  forms  of  citizenship 
into  her  own,  and  brought  the  inhabitants  of  what  was  then 
kno^njas  the  world  under  one  system  of  obligations — thoughtful 

*Ttt8  Dot  to  b«  forgfittea  thu  what  wc  call  rfttaonal  grounds  for  our  boUiifs  are  often  ex- 
Hvoely  irratlonnl  iitU>mpt8  to  jtijitify  our  innlinctei.  I  ean  not  doubt  tlut  bumBn  sock'tf 
eslflted  before  langtmi;e  or  tn;  ethical  oonKiouftnees.  Grcgarioa?  unlmala  form  politiea  in 
wbtch  tli<-;  act  ifcoriKng  to  Tu)r4  condud<r«  to  the  wulfaro  of  tbc  whole  sodeljr,  allbotiKh, 
of  ouarsc,  it  would  be  absurd  to  tay  that  tbc;  obey  laws  in  the  juridical  Moiae.  Tbe  poUtlM 
of  the  mavtcrlew  dogs  iu  Eastem  cilies  arc  well  known.  And,  in  an;  street  of  an  Bngllab 
town,  one  may  obaei'vc  a  funiill  dog  clia-scd  by  a  bigger,  who  turn*  round  tbc  moment  he  ha* 
enicrod  bla  own  territory  and  defies  the  other;  while,  usually,  after  variouB  mtulfestations 
angfr  and  contempt,  the  bicger  witlidrawa.  No  doubt  the  sniall  dog  bat  had  prerious 
perienoe  of  the  arrival  of  awi^tance  under  fucb  drcumstanees,  and  thr  big  oae  of  tho 
eta  of  ittcks  and  atones  and  other  odd  miMilcH ;  no  dnnbt  the  aaMctattoni  thuit  ingrained 
are  the  prime  Muroe  of  Uie  practical  acknowledgmeat  of  owncraUp  on  both  lide*.  1  ftia- 
it  ba*  been  very  iriii  '    '       .^--.c^  among  men. 
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men  were  discovering  that  it  was  deeirable,  in  the  interest  of  soci- 
ety, that  all  men  should  be  as  free  as  possible,  consistently  with 
those  interests;  and  that  they  should  all  bi  "     '  '  Uy  the 

ethical  and  legal  obligations  which  are  e^^  ,  exist- 

enoe.  It  will  be  observed  that  this  conclusion  is  one  which  might 
be  arrived  at  by  observation  and  induction  from  the  p^  fia 

of  past  and  present  experience.    My  belief  is  that  it  is  ti  n- 

sion  which  must  be  reached  by  those  means,  when  they  are  rightly 
employed — and  that,  in  point  of  fact,  the  doctrines  of  freedom  and 
eqtiality,  so  far  as  they  were  preached  by  the  Stoics  and  others, 
would  have  not  the  least  success,  if  they  had  not  lieon  so  far  ap- 
proved by  experience  and  so  far  in  harmony  with  human  inBtincts 
that  the  Ptoman  jurists  found  they  could  work  them  np  with  eflfect 
into  practical  legislation.     For  the  a  priori  arguments  "T  ■,[. 

losophers  in  the  last  century  of  the  republic,  and  tlie  ti  lie 

empire,  stand  examination  no  better  than  those  of  the  philoso- 
phers in  the  centuries  before  and  after  the  Freni '  ^'  '  '  lu 
As  is  the  fashion  of  speculators,  they  scorned  to  lo 

safe  if  humble  ground  of  experience,  and  i)referretl  to  prophesy 
from  the  sublime  cloud-land  of  the  a  priori  ;  so  that,  busied  with 
deduction  from  their  ideal  **  ought  to  bo,"  they  overlooked  the 
"  what  has  been,"  the  "  what  is,"  and  the  "  what  can  be." 

It  is  to  them  that  we  owe  the  idea  of  living  "  according  to  na- 
ture"; which  begot  the  idea  of  the  "  state  of  nature":  which  be- 
got the  notion  that  the  "  state  of  nature  "  was  a  rer'  1  that, 
once  upon  a  time,  "all  men  were  free  and  equal"  :  again 
begot  the  theory  that  society  ought  to  be  reformed  in  such  a  mafr 
ner  as  to  bring  back  these  halcyon  duys  of  frei-''  '  >'? 
which  begot  Z^iuvAVs /aire  and  universal  suffrage  ,  tm 
theory  so  dear  to  young  men  of  more  ambition  than  indoatry,  that 
while  every  other  trade,  business,  or  profession  requires  thixireti- 
cal  training  and  practical  skill,  and  would  go  to  the  dogs  if  thooB 
who  carry  them  on  were  appointed  by  the  majority  of  votes  of 
people  who  know  nothing  about  it  and  very  lit*'  '^'  'utthem— 
the  management  of  the  affairs  of  society  will  h>  v  anccea*' 
ful  if  only  the  people  who  may  be  trusted  to  I  <  .:  will 
vote  into  office  the  people  who  may  be  trusted  t-    . ^. 

If  this  is  the  political  ideal  of  the  modem  followen  of  Roiuh- 
seau,  I,  for  tny  part,  objtx;t  to  strive  iv  '  ''    '--^ 

but  ojipoae,  t<j  thn  best  of  my  ability,  tii 
U8  that  way.    Freedom,  used  foolishly,  and  equality,  i^ 
words,  but  ever  utdcni*"!'       '     '     •      '"      *  .- 

of  which,  as  it  ►  rae,  we  'f 

I  mistake  not,  one  thing  we  need  to  ieam  is 

ing  individual  freedom  for '^     ~ '    -- 

although  decision  by  a  maj 
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and-reftdy  way  as  can  be  devised  to  get  political  questions  settled, 
yet  that,  theoretically,  the  despotism  of  a  majority  is  as  little  jus- 
tifiable and  as  dangerous  as  that  of  one  man ;  and  yet  another, 
that  voting  power,  as  a  means  of  giving  effect  to  opinion,  is  more 
likely  to  prove  a  curse  than  a  blessing  to  the  voters,  unless  that 
opinion  is  the  result  of  a  sound  judgment  operating  upon  sound 
knowle«.lge.  Some  experience  of  sea-life  leatls  me  to  think  that  I 
should  be  very  sorry  to  find  myself  on  board  a  ship  in  which  the 

^Toioea  of  the  cook  and  the  loblolly  boys  counted  for  as  much  as 
lose  of  the  officers,  upon  a  question  of  steering,  or  reefing  top- 
Bails  ;  or  where  the  "  great  heart "  of  the  crew  was  called  upon  to  j 
settle  the  ship's  course.    And  there  is  no  sea  more  dangerous  than ' 
the  ocean  of  practical  politics — none  in  which  there  is  more  need 
>f  good  pilotage  and  of  a  single,  unfaltering  purpose  when  the 

fwaves  rise  high. 

The  conclusion  of  the  whole  matter,  then,  would  seem  to  be 

Lthat  the  doctrine  that  all  men  are,  in  any  sense,  or  have  been,  at 
any  time,  free  and  equal,  is  an  utterly  baseless  fiction.  Nor  does 
the  proposition  fare  much  better  if  we  modify  it,  so  as  to  say  that 
11  men  ought  to  be  free  and  equal,  so  long  as  the  "  ought "  poses 
s  command  of  immuta,ble  morality.  For,  assuredly,  it  is  not 
intuitively  certain  "that  all  men  ought  to  be  free  and  equal." 
Therefore,  if  it  is  to  be  justified  at  all  a  priori,  it  must  be  dedu- 
cible  from  some  proposition  which  is  intuitively  certain ;  and 
infortunatoly  none  is  forthcoming.    For  the  proposition  that  men 

'ought  to  be  free  to  do  what  they  please,  so  long  as  they  do  not 
infringe  on  the  equal  rights  of  other  men,  assxunes  that  men  have 

^«qual  rights  and  can  not  be  used  to  prove  that  assumption.  And 
If,  instead  of  appealing  to  philosophy,  we  turn  to  revealed  religion, 
I  am  not  aware  that  either  Judaism  or  Christianity  affirms  the 

■political  freedom  or  the  political  equality  of  men  in  Rousseau's 

rtwnse.  They  affirm  the  equality  of  men  before  God — but  that  is 
an  equality  either  of  insignificance  or  of  imperfection. 

With  the  demonstration  that  men  are  not  all  equal  under 
rhatever  aspect  they  are  contemplated,  and  that  the  assumption 
that  they  ought  to  be  considered  equal  has  no  sort  of  o  priori 
foundation — however  much  it  may,  in  reference  to  positive  law, 
with  due  limitations,  be  justifiable  by  considerations  of  practical 
expediency — the  bottom  of  Rousseau's  argument,  from  a  priori 

r«thical  assumptions  to  the  denial  of  the  right  of  an  individual  to 
bold  private  property,  falls  out.  For  Rousseau,  with  more  logical 
consistency  than  some  of  those  who  have  come  after  him,  puts 
the  land  and  its  produce  upon  the  same  footing.  "  Vous  ^tes  per- 
duB  si  vous  oabliez  que  les  fruits  sont  k  tous,  et  que  la  terre  n'est 
i  :  —  --  "  ■  "s  he.  (You  are  lost  if  you  forget  that  the  fruits 
I  It)  land  is  not  for  any  one.) 
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From  BoTiaseau's  point  of  view,  this  ia,  in  fact,  the  only  ra- 
tional conclusion  from  the  premises.  The  attempt  to  draw  a  dis- 
tinction between  land,  as  a  limited  commodity,  and  otL.  ' 
as  unlimited,  is  an  obvious  fallacy.  For,  according  to  i 
total  habitable  surface  of  the  earth  is  the  property  of  the  whole  hu- 
man race  in  common.  Undoubtedly,  the  habitable  and  cultivahle 
land  amounts  to  a  definite  number  of  square  miles,  which,  by  no 
effort  of  human  ingenuity,  at  present  known  or  su8{)eoted,  con  b« 
sensibly  increased  beyond  the  area  of  that  part  of  the  globe  which 
is  not  covered  by  water ;  and  therefore  its  quantity  is  limited. 
But  if  the  land  is  limited,  so  is  the  quantity  of  the  *  ill 

grow  on  it ;  of  the  cattle  that  can  be  pastured  on  it ,  _.  : pe 

that  can  bo  raised  from  it ;  of  the  minerals  that  can  be  dag  from 
it ;  of  the  wind  ;  and  of  the  water-power,  afforded  by  the  limited 
streams  which  flow  from  the  limited  heights.  And,  if  the  haman 
race  were  to  go  on  increasing  in  number  at  its  present  rate,  a  Uroo 
would  come  when  there  would  not  be  standing-ground  for  any 
more  ;  if  it  were  not  that,  long  before  that  time,  they  would  have 
eaten  up  the  limited  quantity  of  food -stuffs  and  died  like  the  locusts 
that  have  consumed  everything  eatable  in  an  oasis  of  the  desert. 
The  attempt  to  draw  a  distinction  between  land  as  limited  in 
quantity,  in  the  sense,  I  suppose,  that  it  is  somi '  vn  not 

be  imported — and  other  things  as  unlimited,  bet- -  ..  .an  be 

imported — has  arisen  from  the  fact  that  Rousseau's  modem  fol- 
lowers entertain  the  delusion  that,  cons  '  h  their  princi- 
plee,  it  is  possible  to  suppose  tliat  a  oat ;  .  t  of  ownership 
in  the  land  it  occupies.  If  the  island  of  Groat  Britain  is  the  prop- 
erty of  the  British  nation,  then,  of  course,  it  is  true  that  they 
can  not  have  more  than  somewhere  about  ninety  thousand  square 
miles  of  land,  while  the  quantity  of  other  things  they  can  import 

is  (for  the  present,  at  any  rate),  practically,  if  not  ?-?-■•*' '■•nj- 

ited.  But  how  is  the  assumption  that  the  Britons  ow :  L« 

reconciled  with  the  great  dictum  of  Rousseau,  that  a  man  can  uot 
rightfully  appropriate  any  part  of  this  limited  commo<V»<^'  '^-nd, 
without  the  unanimous  consent  of  all  his  fellow-men  f    ^  g 

impression  is  that  if  a  party-colored />/<  l- 

nese,  Hindoos,  negroes,  red  Indians,  3.  iiir 

inhaliitants  of  the  terrestrial  globe  were  to  decrCK  tia  to  bo  iijrar|l^ 
ers,  not  a  soul  would  budge;  and  that,  if  it  cam  "  "  "  "•^^ 
Mr.  Morley's  late  "hecklers  "  might  be  safely  tJiJi»'  "ij 

hold  their  native  soil  against  all  intruders,  and  in  t!  ii« 

most  absolute  of  ethical  politicians,  even  though  hv  hihmuu 
from  Rousseau — 
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Rousseau's  first  and  second  great  doctrines  having  thus  col- 
lapsed, what  is  to  be  said  to  the  third  ? 

Of  course,  if  there  are  no  rights  of  property  "but  those  base<l  on 
contract,  conquest,  that  is  to  say,  taking  possession  by  force,  of 
itself  can  confer  no  right.     But,  as  the  doctrine  that  there  are  no 

C rights  of  property  but  those  based  on  the  consent  of  the  whole  hu- 
man race — that  is,  tliat  A.  B.  can  not  own  anything  unless  the 
whole  of  mankind  formally  signify  their  assent  to  his  ownership — 
turns  out  to  be  more  than  doubtful  in  theory  and  decidedly  incon- 
venient in  practice,  we  may  inquire  if  there  is  any  bettor  reason 
for  the  fissertion  that  force  can  confer  no  right  of  ownership. 
Suppose  that,  in  the  old  seafaring  days,  a  pirate  attacked  an  East 
lodiaman — got  soundly  beaten  and  had  to  eurronder.    When  thol 
pirates  had  walked  the  plank  or  been  hanged,  had  the  captain  4nd 
crew  of  the  East  Indiaman  no  right  of  property  in  the  prize — ^I 
am  not  Eipeaking  of  mere  legal  right,  but  ethically  ?    But  if  they 
I  bad,  what  is  the  difference  when  nations  attack  one  another;  J 
when  there  is  no  way  out  of  their  quarrel  but  the  appeal  to  force, 
and  the  one  that  gets  the  better  seizes  more  or  less  of  the  other's 
.territory  and  demands  it  as  the  price  of  peace  ?    In  the  latter 
fcase,  in  fact,  we  have  a  contract,  a  price  paid  for  an  article — to 
wit,  peace — delivered,  and  certain  lauds  taken  in  exchange ;  and 
there  can  be  no  question  that  the  buyer's  title  is  based  on  con- 
'tract.    Even  in  the  former  alternative,  I  see  little  difference. 
When  thoy  declared  war,  the  parties  knew  very  well  that  theyj 
referred  their  case  to  the  arbitrament  of  force ;  and  if  contracts,] 
are  eternally  valid,  they  are  fully  bound  to  abide  by  the  decision  I 
of  the  arbitrator  whom  they  have  elected  to  obey.    Therefore,! 
even  on  Hobbes's  or  Rousseau's  principles,  it  is  not  by  any  means  1 
clear  to  my  mind  that  force,  or  rather  the  state  of  express  or  tacit 
'Contract  which  follows  upon  force  successfully  applied,  may  not 
'be  plausibly  cou.siderod  to  confer  ownership. 

But  if  the  question  is  argued,  as  I  think  it  ought  to  be,  r»n  em- 
pirical grounds — if  the  real  question  is  not  one  of  imagined  o 
priori  principle,  but  of  practical   expediency  —  of  the  conduct 
which  conduces  most  to  human  welfare — then  it  appears  to  moj 
that  there  is  much  to  be  said  for  the  opinion  that  force  effectually  I 
and  thoroughly  used,  so  as  to  render  further  opposition  hopelesSyJ 
iblishos  an  ownership*  which  should  be  recognized  as  soon  asj 
rible.    I  am  greatly  disposed  to  think,  that  when  ownership 
stabliahed  by  force  has  endured  for  many  generations,  and  all 
>rt,-     "  i'Live  been  entered  into  on  the  faith  of  sucli. 

iwii-  I   I ^  iipt  to  disturb  it  is  very  much  to  be  deprecated! 

oa  all  groonda.   For  the  welfare  of  society^as  for  that  of  individual 

*6al>alMi«>totIw8er'  bo  tdrocatcd  ethicallx  on  00 

«a^  (bovgib  an  ion  gnlMUiefMi. 
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men,  it  is  surely  essential  that  there  shonld  be  a  statute  of  limita- 
tions in  respect  of  the  consequences  of  wrong-doing.  Ab  there  is 
nothing  more  fatal  to  nobility  of  personal  character  than  t '  s- 

ing  of  the  feeling  of  revenge — nothing  that  more  clearly  ■  .-s 

a  barbarouB  state  of  society  than  the  carrying  on  of  a  vend^tUtf 
generation  after  generation — so  I  take  it  to  be  a  plain  maxim  of 
that  political  ethic  which  does  not  profess  to  have  any  grtiator 
authority  than  agreeableness  to  good  feeling  and  goo3  fiense  can 
confer,  that  the  eWl  deeds  of  former  generations — especially  if 
they  were  in  accordance  with  the  practices  of  a  less  advanced 
civilization,  and  had  the  sanction  of  a  less  refined  morality — 
should,  as  speedily  as  possible,  be  forgotten  and  buried  under 
better  things. 

"Musst  immer  thun  wie  neu  geboren"  (must  over  do  as  if 
new-born)  is  the  best  of  all  maxims  for  the  guidimce  of  the  life  of 
states,  no  less  than  of  individuals.  However,  I  express  what  I 
personally  think,  in  all  humility,  in  the  face  of  the  too  p:i'  '  *  t 
that  there  are  persons  of  light  and  leading — with  a  poi.  i- 

thority  to  which  I  can  make  not  the  remotest  pretension,  and 
with  a  weight  of  political  responsibility  which  I  rejoice  to  think 
can  never  rest  on  my  shoulders — who  by  no  moans  share  my  opin- 
ion, but  who,  on  the  contrary,  deem  it  right  to  fan  the  sparks  of 
revenge  which  linger  among  the  embers  of  ancient  discords  ;  and 
to  stand  between  the  dead  past  and  the  living  present,  not  with 
the  healing  purpose  of  the  Jewish  leader,  but  rather  to  intensify 
the  plague  of  political  strife,  and  hold  aloft  the  brazen  image  of 
the  father's  wrongs,  lest  the  children  might  perchance  forget  and 
forgive. 

However,  the  question  whether  the  fact  that  property  in  land 
was  originally  acquired  by  force  invalidates  all  subseqi:     '       X^. 
ings  in  that  property  so  completely,  that  no  lapse  of  tini 
mal  legalization,  no  passing  from  hand  to  hand  by  free  contmot' 
through  an  endless  series  of  owners,  can  extinpi;''^'-  ♦'"    ►•■■^•'  -if 
the  nation  to  take  it  away  by  force  from  the  lati  >: 

rather  an  acadomic  than  a  practical  interest, .' 
uenco  that  landed  ownership  did  so  arise  is  wai  ..  „.  ^a. 

organon  as  the  a  priori  method  may  be,  its  en  nt  in  the 

region  of  history  has  rarely  been  found  to  yields:.  -y  r»- 

suits ;  and,  in  this  particular  case,  the  confident  a-  that 

land  was  originally  held  in  common  by  the  whole  n« ' 
it  has  been  convpr'    ■    "  "'     '      ' 

the  military  spirit  r 
teristio  of  industrialism,  are  siri 

Let  us  see  what  ■:•  -  ^  '  ' 

Perhaps  it  might  h 
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such  a  statement  as  that  the  primitive  land-owner  was  either  a 
robber  or  a  cheat ;  but,  in  the  course  of  the  century  and  a  half 
which  has  elapsed  since  he  wrote,  and  especially  in.  that  of  the  last 
fifty  years,  an  immense  amount  of  information  on  the  subject  of 
ancient  land-tenure  has  come  to  light ;  so  that  it  is  no  longer  par* 
donablc,  in  any  one,  to  content  himself  with  Rousseau's  iguoranco. 
Even  a  superficial  glance  over  the  results  of  modern  investiga- 
tions into  anthropology,  archaeology,  ancient  law,  and  ancient  re- 
ligion, suffices  to  show  that  there  is  not  a  particle  of  evidence  that 
men  ever  existed  in  Rousseau's  state  of  nature,  and  that  there  are 
very  strong  reasons  for  thinking  that  they  never  could  have  done 
so,  and  never  will  do  so. 

It  is,  at  the  least,  highly  probable  that  the  nomadic  preceded 
any  other  social  state  ;  and,  as  the  needs  of  a  wandering  hunter's 
or  pastor's  life  are  far  more  simple  than  any  other,  it  follows  that 
the  inequalities  of  condition  must  be  less  obvious  among  nomads 
than  among  settled  people.  Men  who  have  no  costume  at  all,  for 
example,  can  not  be  said  to  be  unequally  clothed ;  they  are,  doubt- 
less, more  equal  than  men  some  of  whom  are  well  clothed  and 
others  in  rags,  though  the  equality  is  of  the  negative  sort.  But  it 
is  a  profound  mistake  to  imagine  that,  in  the  nomadic  condition, 
any  more  than  in  any  other  which  has  yet  been  observed,  men  are 
either  "  free  "  or  "  equal "  in  Rousseau's  sense.  I  can  call  to  mind 
no  nomadic  nation  in  which  women  are  on  an  equality  with  men ; 
nor  any  in  whicli  young  men  are  on  the  same  footing  as  old  men  ; 
nor  any  in  which  family  groups,  bound  together  by  blood  ties, 
by  their  mutual  resjjonsibility  for  bloodshed  and  by  common 
worship,  do  not  constitute  corporate  political  units,  in  the  sense  of 
the  city  •  of  the  Greeks  and  Romans.  A  **  state  of  nature  "  in 
which  noble  and  peaceful,  but  nude  and  propertyless,  savages  sit 
in  solitary  meditation  under  trees,  unless  they  are  dining  or  amus- 
ing themselves  in  other  ways,  without  cares  or  responsibUities  of 
any  sort,  is  simply  another  figment  of  the  unscientific  imagination. 
The  only  uncivilized  men  of  whom  anything  is  really  known  are 
hampered  by  superstitions  and  enslaved  by  conventions,  as  strange 
as  those  of  the  most  artificial  societies,  to  an  almost  incredible  de- 
gree. Furthermore,  I  think,  it  may  be  said  with  much  confidence 
that  the  primitive  "  land-grabber  "  did  not  either  force  or  cheat 
hi^  '    "rs  into  letting  him  fence  in  a  bit  of  the  land  which 

hi;  i:e  property  of  all. 

The  truth  is,  we  do  not  know,  and  probably  never  shall  know 
c('\  '  '  '  ''  ture  of  all  the  various  processes  by  which  the 
ov  1  was  originally  brought  about.    But  there  is 

*  t  tnav  TnmTnil  the  roailpr  that.  In  their  original  B«D«e»,  wiKtt  uni  eiviteu  mean,  not  an 
a^jnTgan-  -  ioa,     In  ihU  icocc,  the  Cit/ of  Lundon  is  formed  by 

Omtr»(-.         ■  liimoD  coundlora,  aldemteQ,  and  lunl  Diayor. 
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excellent  ground  for  sundry  probable  concltuions*  in  the  fact 
that  almost  all  parts  of  the  world,  and  almost  all  nations,  have 
yielded  e\idence  that,  in  the  earliest  settled  condition  we  can 
at,  laud  was  held  as  private  or  several  property,  and  not  as  tli< 
property  of  the  public,  or  general  body  of  the  nation.  Now  pi 
vate  or  several  property  may  bo  hold  in  one  of  two  ways.  Tb« 
ownership  may  be  vested  in  a  single  individual  jwrson,  in  Ux 
ordinary  sense  of  that  word ;  or  it  may  be  vested  in  two  or  mor 
individuals  forming  a  corporation  or  legal  person;  that  is  to  say,' 
an  entity  which  has  all  the  duties  and  responsibilities  of  an  indi- 
vidual person,  but  is  composed  of  two  or  more  individuals.  It 
obvions  that  all  the  arguments  which  Rousseau  uses  against  inc 
ridual  land-o\vnership  apply  to  corporate  land-ownerahip.  If  tho 
rights  of  A,  B,  and  C  are  individually  nil,  you  can  not  make 
more  of  your  0  by  multiplying  it  by  3.  (A,  B,  C) — the  corpor 
tion — must  be  a  usurper  if  A,  B,  and  C,  taken  each  by  himself,  is 
so.  Moreover,  I  think  I  may  take  it  for  granted  that  those  who 
desire  to  make  the  state  universal  land-owner  would  eject  a  cor- 
poration from  its  estates  vrith  even  less  hesitation  than  they  would 
ei:pel  an  individual. 

The  particular  method  of  early  land-holding  of  which  we  have 
the  most  wide-spread  traces  is  that  in  which  each  of  a 
her  of  moderate-sized  portions  of  the  whole  territory  >        ^ 
a  nation  is  held  in  complete  and  inalienable  ownership  f  by  the 
males  of  a  family,  or  of  a  small  number  of  actual  or  supposedj 
kindred  families,  mutually  responsible  in  blood  feuds,  and  wot*' 
shiping  the  same  God  or  Oods.    No  female  had  any  slmre  in  the 
ownership  of  the  land.    If  she  married  outside  the  community, 
she  might  take  a  share  of  the  movables;  and,  as  a  rule,  she  went] 
to  her  husband's  community.    If,  however,  the  community  wnaj 
short  of  hands,  the  husband  might  be  taken  into  it,  and  then  ho 
acquired  all  the  rights  and  responsibilities  of  the  other  members. 
Cliildren  born  in  the  community  became  full  nv  •  ■■•{  it  by 

domicile,  so  to  speak,  not  by  heredity  from  their  ,:_.-.  Thia 
primitive  "city"  was  lodged  in  one  or  more  dwellings,  each  usu- 
ally standing  in  a  patch  of  inclo.^i  "  d  ;  of  arable  larnl  "  '  ■ 
immediate  neighborhood  of  the  <!  .  ;  whik*  pastun? ; 
cleared  forest  land  lay  outside  all.  £Ach  commune  was  as  jealous 
of  its  rights  of  ownership  as  the  toucTi^  *  "■  -quires ;  !  ■  •  '  ' 
as  the  population  was  as  scanty  in  pr  .  to  tbf  « 
ritory  as  was  usually  the  case  in  ancient  times,  t^ 
)t  along  pretty  peaceably  with  one  another.    Any  u<->  '■  i.  • ,... 

•  For  the  difflcultic*  which  dtlacb  to  Hba  oftabliahiBrTi'  "*  -'-^-  ■—j-i-i-  .— .j.. 
M«  the  remarkable  irorli  of  U.  Puitol  de  Coulangca,  "U 
4'nirtoJrc :  Lm  Oermalni." 

t  Inalic&ablc,  that  U,  wllUnut  tlio  OOnaeOt  of  tht  wtutt*  oontoc  calMtuai.:; 
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the  communities  which  made  up  the  nation  had  a  sort  of  corjio- 
rate  overlordship  over  any  one,  still  more  that  all  the  rest  of  the 
world  had  any  right  to  complaiu  of  their  "  appropriation  of  the 
meana  of  subsistence/'  most  assuredly  never  entered  the  heads  of 
our  forefathers.  But,  alongside  this  corporate  several  ownership, 
there  is  strong  ground  for  the  belief  that  individual  ownership 
was  recognized,  to  a  certain  extent,  even  in  these  early  times. 
The  inclosure  aroimd  each  dwelling  was  understood  to  belong  to 
the  family  inhabiting  the  dwelling;  and,  for  all  practical  pur- 
poses, must  have  been  as  much  owned  by  the  head  of  it  as  a 
modem  entailed  estate  is  owned  by  the  possessor  for  the  time 
being.  Moreover,  if  any  member  of  the  community  chose  to  go 
outside  and  clear  and  cultivate  some  of  the  waste,  the  reclaimed 
land  was  thenceforth  recognized  as  his — that  is  to  say,  the  right 
of  ownership,  in  virtue  of  labor  spent,  was  admitted.* 

Thus  it  is  obvious  that,  though  the  early  laud-holders  were,  to 
a  great  extent,  collective  owners,  the  imaginary  rights  of  mankind 
to  universal  land-ownership,  or  even  of  that  of  the  nation  at  largo 
to  the  whole  territory  occupied,  were  utterly  ignoreil  ;  that,  so  far 
from  several  ownership  being  the  result  of  force  or  fraud,  it  woa 
the  Aystem  established  with  universal  assent ;  and  that,  from  the 
Grst,  in  all  probability,  individual  rights  of  property,  under  cer- 
tain conditions,  wero  fully  recognized  and  respected.  Rousseau 
was,  therefore,  correct  in  suspecting  that  his  "  state  of  nature " 
had  never  existed — it  never  did,  nor  anything  like  it.  But  it  may 
be  said,  supposing  that  all  this  is  true,  and  supposing  that  the 
doctrine  that  Englishmen  have  no  right  to  their  appropriation  of 
English  soil  ia  nonsense  ;  it  must,  nevertheless,  be  admitted  that, 
at  one  time,  the  great  body  of  the  nation,  consisting  of  these 
numerous  land-owning  corporations,  composed  of  comparatively 
poor  men,  did  own  the  land.  And  it  must  also  be  admitted  that 
now  they  do  not ;  but  that  the  land  is  in  the  hands  of  a  relatively 
small  number  of  actually  or  comparatively  rich  proprietors,  who 
constitute  perhaps  not  one  per  cent  of  the  population.  What  ia 
this  but  the  result  of  robbery  and  cheating  ?  The  descendants  of 
the  robbers  and  cut-throat  soldiers  who  came  over  with  "William 
of  Normandy  have  been  true  to  their  military  instincts,  and  have 
"  conveyed  "  the  property  of  the  primitive  corporations  into  their 
own  possession.  No  doubt,  that  is  history  made  easy ;  but  here, 
once  more,  fact  and  a  priori  speculations  can  not  be  made  to  fit. 

Let  us  look  at  the  case  dispassionately,  and  by  the  light  of  real 
history.  No  doubt,  the  early  system  of  land-tenure  by  collective 
several  ownership  was  excellently  adapted  to  the  circumstances  in 
which  mankind  found  themselves.   If  it  had  not  been  so,  it  would 

'  n  ^      "  fitj  ftdmiu  but  iiulsu  oD  th«  rmlidity  of  tliU  oUtm  ia 
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not  have  endured  so  long,  nor  -vrould  it  have  'beMi  adopt«d  liy 

sorts  of  diflfttrent  races — from  the  ancient  Irish  to  the  Hindooc,  luid 

from  the  Russians  to  the  Caffres  and  JapAneee.    These  cinmi 

'etances  were  in  the  main  as  follows :  that  Uiere  was  plenty  of 

unoccupied  ;   that    population  was    very  scanty  and    inc 

slowly  ;  that  wants  were  simple ;  that  people  wore  o^ntent  to 

on  living  in  the  same  way,  generation  after  generation  ;  that  the 

twas  no  commerce  worth  speaking  of ;  that  manufactore^  wc 

•teally  that  which  they  are  etymologically — things  made  by  th< 

hands ;  and  that  there  was  no  need  of  capital  in  the  shape 

|tooney.    Moreover,  with  such  methods  of  warfare  as  then  exist< 

system  was  good  for  defense,  and  not  bad  for  oflFense. 

Yet,  even  if  left  to  itself,  to  develop  undisturbedly,  without 

l^the  intrusion  of  force,  fraud,  or  militarism  in  aiiy  shape,  the  com-g 

lunal  system,  like  the  individual  -  owner  syetem  or  the  tXaU 
owner  system,  or  any  other  system  that  the  wit  of  man  has  yet 
i^devised,  would  sooner  or  later  have  had  to  face  the  everlnstinj 

irian  diflBculty.     And  the  more  the  communities  enjoyed 
eral  health,  peace,  and  plenty,  the  sooner  would  the  pressure 
population  upon  the  means  of  support  make  itself  felt.    The  diffi« 
culty  paraded  by  the  opponents  of  individual  ownership,  that,  bj 
^the  extension  of  the  private  appropriation  of  tlie  means  of  snl 
sistence,  the  time  woiild  arrive  when  men  wotild  come  into  th#1 
world  for  whom  there  was  no  place,  must  needs  make  its  appear- 
ice  under  any  system,  unless  mankind  are  prevented  from  mul* ' 
tiplying  indefinitely.     For,  even  if  the  habitable  land  is  the  pA«p-J 
erty  of  the  whole  human  race,  the  multiplication  of  that 

must,  as  we  have  seen,  sooner  or  later,  bring  its  nun"- ^p  to' 

the  maximum  which  the  produce  can  support ;  nufl  in- 

teresting problem  in  casuistry,  which  even  absolute  puHticnl  i-tli 
ics  may  find  puzzling,  will  arise :  Are  we,  who  con  just  exist^l 
bound  to  admit  the  new-comers  who  will  simply  starve  theza> 
selves  and  us  ?   If  the  rule  that  any  one  may  exerciac  ^  lom 

only  so  far  as  he  does  not  interfere  with  the  freedom  ■_:  .  :..  rs  ia 
all-suflBcient,  it  is  clear  that  the  new-comers  will  have  no  right 
^to  exist  at  all,  inasmuch  as  they  will  interfere  most  seriously  wit 

le  freedom  of  their  predecessors.    The  population  qnestioD 
the  real  riddle  of  the  sphinx,  to  which  no  political  CEdipna  has  •« 
yet  found  the  answer.     In  view  of  the  ravages     '  *^      -— n-i, 
monster  over-multiplication,  all  other  riddles  sin 
ince. 
But  to  return  to  the  question  of  the  manner  in  ■<»-'»>!"^'  i,.m, 
ridual  several  ownership  has,  in  our  own  and  some 
ies,  S1V  1    communal    several    ownership 

coee<liu^..,   ....  uuctive  chapter  in  M.  de  T^ivnTo^ 
rork  on  "  Primitive  Property,"  entitled  "  ! 
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in  Landed  Property.*'  And  I  select  M.  de  Laveleye  ae  a  witness 
the  more  willingly,  because  lie  draws  very  tlifferent  conclusions 
from  the  facts  he  so  carefully  adduces  to  those  which  they  appear 
to  me  to  support. 

After  enumerating  various  countries  in  which,  as  M.  de  Lave- 
leye thinks,  inequality  and  an  aristocracy  were  the  result  of  con- 
quest, he  asks  very  pertinently  : 

Bnt  how  were  they  developed  in  such  oountrieB  as  Germany,  which  know 
nothing  of  conqaorora  ooining  to  ereute  a  privileged  caste  above  a  vunquiifhed 
aud  enslaved  population  ?  Origiaally  we  see  in  Germany  awixiations  of  free  and 
independeat  peasants  liko  the  inhabitants  of  IT ri,  Sob  wyz,  and  Unterivalden  nt 
the  present  day.  At  the  clo^e  of  the  tniildlo  sgea  we  find,  in  the  same  country,  a 
feudal  aristooraoj  resting  more  heavily  on  the  soil,  and  a  rustic  population  mur<> 
completely  enalaved  than  in  England,  Italy,  or  France  (^p.  322). 

The  author  proceeds  to  answer  the  question  which  he  pro- 
pounds by  showing,  in  the  first  place,  that  the  admission  of  the 
right  of  individuals  and  their  heirs  to  the  land  they  had  re- 
claimed, which  was  so  general,  if  not  universal,  crt^ated  heredi- 
tary individual  property  alongside  the  communal  property,  so 
that  private  estates  arose  in  the  waste  between  the  sparse  com- 
munal estates.  Now,  it  was  not  every  family  or  member  of  a 
community  that  was  enterprising  enough  to  go  out  and  clear 
waste  lands,  or  that  had  the  courage  to  defend  its  possessions 
when  once  obtained.  The  originally  small  size  of  the  domains 
thus  acquired,  and  the  strong  stimulus  of  personal  interest,  led  to 
the  introduction  of  better  methods  of  cultivation  than  those  tra- 
ditional in  the  communes.  And,  finally,  as  the  private  owner  got 
little  or  no  benefit  from  the  community,  he  was  exempted  from 
the  charges  and  corvees  laid  ujmjii  its  members.  The  result,  as 
may  be  imagined,  was  that  the  private  proprietors,  aided  by  serf- 
labor,  prospered  more  than  the  communities  cultivated  by  their 
free  members,  seriously  liampered  them  by  occupying  fresh  waste 
lands,  yielded  more  profiuce,  and  furnished  wealth,  which,  with 
the  help  of  the  majorat  system,  remained  concentrated  in  the 
hands  of  owners  who,  in  virtue  of  their  possessions,  could  main- 
tain retainers ;  while,  freed  from  the  need  to  labor,  they  could 
occupy  themselves  with  war  and  the  chase,  and,  as  nobles,  attend 
the  sovereign-  On  the  other  hand,  their  brethren,  left  behind  in 
the  communes,  had  little  chance  of  growing  individually  rich  or 
powerful,  and  had  to  give  themselves  up  to  agricultural  toil.  The 
Bishop  of  Oxford,  in  his  well-known  '*  Constitutional  History  of 
England  "(voL  i,  p.  51),  puts  the  case,  as  his  wont  is,  concisely 
and  prwisoly :  "  A«  tlio  population  increased,  and  agriculture 
ite'  '  -em  must  have  been  supersede*! 

-    ...  ..;..:  the  nobles  had  once  established 
V  often  added  forc/e  and  fraud  to  their  other  means 
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of  enlarging  their  borders.    But,  to  begin  with,  the  inequality 
was  the  re»nlt.  not  of  militarism,  bat  of  industnalism.    Clearinf 
a  piece  of  land  for  the  purpose  of  cultivating  it  and  renping  theH 
crops  for  one's  own  advantage  is  surely  an  industrial  operation,  if 
ever  there  was  one. 

Secondly,  M.  de  Laveleye  points  out  that  the  Church  waa 
great  devourer  of  commune  lands : 

"  We  know  that  a  member  of  the  commune  could  only  dii 
of  his  share  with  the  consent  of  his  associates,  who  had  a  right  i 
resumption;  but  this  right  could  not  be  exercised  against  the 
Church.  Accordingly,  in  these  days  of  religious  fervor,  tf:  '  -' . 
ful  frequently  left  to  the  Church  all  that  they  possessed,  ji 
their  house  and  its  inclosure,  but  the  undivided  share  in  the  mark 
attached  to  it"  (p.  225).  Thus  an  abbot,  or  a  bishop.  l>ecamo  oo-^ 
proprietor  with  the  peasants  of  a  commune;  and,  with  «uch 
cuckoo  in  the  nest,  one  can  conceive  that  the  hedge -spar 
might  have  a  bad  time.  "  Already  by  the  end  of  the  ninth  cent 
ury  one  third  of  the  whole  soil  of  Oaul  belonged  to  the  clergy ' 
(p.  226).  But,  if  the  men  who  left  tlieir  property  to  the  Cht 
believed  that  they  got  their  qxiid  pro  quo  in  the  shape  of 
for  their  souls,  as  they  certainly  did  ;  and  if  the  churchmen  be- 
lieved as  sincerely  (and  they  certainly  did)  that  they  gave  vain 
blft  consideration  for  the  property  left  them,  where  doea  fttni 
come  in  ?  Is  it  not  again  a  truly  industrial  operation  ?  Indt 
a  keen-witted  and  eminent  Scotch  judge  once  called  a  huge 
quest  to  a  church  "  fire  insurance,"*  so  emphatically  comme: 
did  the  transaction  appear  to  him. 

Thirdly,  personal  several  property  was  carved  out  of  the  coi 
porate  communal  property  in  another  fashion,  to  which  no  obJ€ 
tion  can  be  taken  by  industrialism.    Plots  of  arable  land 
granted  to  members  of  the  commune  who  were  skilled  artificerSfl 

a  salary  for  their  services.    The  craft  transmitting  itself  from 
father  to  son,  the  land  went  with  it  and  grew  into  an  hereditaiTij 
benefice. 

Fourthly,  Sir  Henry  Maine  *  has  proved  in  a  very  strikini 
manner,  from  the  collection  of  the  Brehon  lawis  of  ancir 
land,  how  the  original  communal  land-ownership  (*f  th»»  »•  ,  i 

the  allotment  of  an  extra  allowance  of  pasture  t<.i  '  i, •■  ih€ 

honorarium  for  his  services  of  all  kinds,  became  i. ..•-.,  '"  ■ 

sequence  of  the  power  of  keeping  more  cattle  than  the  rv 

pt,  thus  conferred  on  the  chief.    He  became  a  IcQ'' 
'&t  a  high  rate  of  interest  to  his  more  needy  sept  fellow-.     ... 
they  borrowed  became  bound  to  do  him  service  in  other  ways  , 
!■    ■       ■  lis  by  (hV  '  '  '  "' 

t;i:   1      :;idually  ■■■.'' 

*  See  **  Rarlj  ICiitar;  of  Initltatloai,"  cpcckOy  Leetat*  *i. 
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have  called  "synthetic"  and  " prophetic " types,  combining  the 
features  of  the  modem  gombeen-man  with  those  of  the  modern 
r  '  i.ting  landlord,  who  is  commonly  supposed  to  be  a  purely 
ii  J  I  Norman  or  Saxon  product,  saturated  with  the  very 
spirit  of  industrialism  —  namely,  the  determination  to  get  the 
highest  price  for  an  article  which  is  to  be  had.  As  a  fact,  the 
condition  of  the  native  Irish,  under  their  own  chiefs,  was  as  bad 
in  Queen  Elizabeth's  time  as  it  has  ever  been  since.  Again,  the 
status  of  the  original  commoners  of  the  sept  was  steadily  altered 
for  the  worse  by  the  privilege  which  the  chief  possessed,  and  of 
which  he  freely  availed  himself,  of  settling  on  the  waste  land  of 
the  commune  such  broken  vagabonds  of  other  tribes  as  sought 
his  patronage  and  protection,  and  who  became  absolutely  depend- 
ent upon  him.  Thus,  without  war  and  without  any  necessity  for 
force  or  fraud  (though  doubtless  there  was  an  adventitious  abun- 
dance of  both),  the  communal  system  was  bound  to  go  to  pieces^ 
»nd  to  be  replaced  by  individual  ownership,  in  consequence  of  the 
operation  of  purely  industrial  causes.  That  is  to  say,  in  conse- 
quence of  the  many  commercial  advantages  of  individual  owner- 
ship over  communal  ownership ;  which  became  more  and  more 
marked  exactly  in  proportion  as  territory  became  more  fully  occu- 
pied, security  of  possession  increased,  and  the  chances  of  the  suc^i 
cess  of  indi\'idual  enterprise  and  skill  as  against  routine,  in  an 
industrial  occupation,  became  greater  and  greater. 

The  notion  that  all  individual  ownership  of  land  is  the  result 
of  force  and  fraud  appears  to  me  to  be  on  a  level  with  the  i)ecul- 
iarly  short-sighted  prejudice  that  all  religions  are  the  results  of 
sacerdotal  cunning  and  imposture.  As  religions  are  the  inevita- 
\>le  products  of  the  hnman  mind,  which  generates  the  priest  and 
the  prophet  as  much  as  it  generates  the  faithful ;  so  the  inequality 
of  individual  ownership  has  grown  out  of  the  relative  equality  of 
communal  ownership  in  virtue  of  those  natural  inequalities  of 
men  which,  if  unimpeded  by  circumstances,  can  not  fail  to  give 
rise  quietly  and  peaceably  to  corresponding  political  inequalities. 

The  task  I  have  set  myself  is  completed,  as  far  as  it  can  be 
within  reasonable  limits.     I  trust  that  those  who  have  taken  the 
trouble  to  follow  the  argument  will  agree  with  me  that  the  gos- 
[pel  of  Jean -Jacques,  in  its  relation  to  property,  is  a  very  sorry' 
affair — that  it  is  the  product  of  an  untrustworthy  method,  applied! 
to  assumptions  which  are  devoid  of  foundation  in  fact ;  and  that 
I  nothing  can  be  more  profoundly  true  than  the  saying  of  the  great 
[and  truly  philosophical  English  jurist,  whose  recent  death  we  all 
ideplore,  that  speculations  of  this  sort  are  rooted  in  "  impatience 
'  of  experience,  and  the  preference  of  a  priori  to  all  other  methods 
of  reasoning." 
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Almost  all  the  multitudinous  causes  which  concurred  in  bring- 
ing about  the  Fi'ench  Kevolution  are  happily  absent  in  this  coun- 
try ;  and  I  have  not  the  slightest  fear  that  the  preaching  of  aaj 
amount  of  political  fallacy  will  involve  us  in  evils  of  the  ms 
tude  of  those  which  accompanied  that  great  drama.  But,  8e<?in| 
how  great  and  manifold  are  the  inevitable  sufferings  of  men  ;  hoi 
profoimdly  important  it  is  that  all  should  give  their  best  will  and 
devote  their  best  intelligence  to  the  alleviation  of  thi-        '"  - 

which  can  be  diminished,  by  seeking  out,  and,  as  far  a  u 

human  power,  removing  their  causes;  it  is  surely  lamentable  that 
they  should  be  drawn  away  by  speculative  chimeras  from  tl 
attempt  to  find  that  narrow  path  which  for  nations,  as  for  inc 
viduiU  men,  is  the  sole  road  to  permanent  well-being. — Nineteenth 
Century. 


SLOYD :  ITS  AIM,  METHOD,  AND  RESDLT8. 

Br  FBIHANN  B.  AKNGKIMSSON. 

SLOJD,  anglicized  into  sloyd,  is  a  Swedish  word,  meaning  dcj 
terity  or  manual  skill  (compare  old  Norse  sldegd,  cunning^ 
and  English  sly).    Of  late,  however,  the  word  has  been  restrictod 
to  denote  a  system  of  manual  training. 

This  system  came  originally  from  Finland,  but  was  a<lopt€ 
some  fifteen  years  ago  in  Sweden,  and  there  perfected  in  its  met 
ods.  The  Finnish  teacher  Zygnaus  is  its  originator:  but  to  MeMtrfT 
A.  Abrahamsou  and  O.  Salomon,*  of  NaJis,  Sweden,  is  duo  the 
honor  of  having  adapted  it  to  the  use  of  schools  and  mado  it  gcn> 
erally  known.     For  fifteen  years  their  institute  has  1"  -.vii 

in  importance,  and  in  that  time  over  one  thousand  ' .  iiai 

been  trained  there  and  sent  out  to  different  parts  of  the  world. 
Hence  this  method  has  often  been  called  the  Na&s  system  of 
manual  training. 

The  aim  of  the  system  is  not  to  teach  the  pupil  a  ' 
educate  him.     Its  primary  object  is  to  insure  u  hwil;...,,  ,  ..; 
and  mental  development,  while  its  secondary  objoct  i»  to  secui 
general  dexterity  useful  in  every  vocation. 

The  method  is  based  upon  the  principle  that  ft  liiiriii.inioiia^ 
mental  development  is  best  secured  through  u  barmi 
cal  development,  promoted  by  exorcise.    It  i 
the  physical  activities  into  play,  and  by  et 
ening,  and  training  these,  it  seeks  to  awaken,  d< 
vato  the  powers  of  the  mind.    Taking  advn:  * 

*  For  mora  iltt^Utei]  aooDitma  of  die  SI071I  4jr*tna,  coei u' 
tooo,  MiM  C.  Lord,  Prof.  W.  T.  Donli,  P.  M.  S)a]r>,  etc 


iiiUiirJii  ;ii-t.ivity,  it   [uTiiui.s  iiilii  tu  I'ligayi/    m  Work  mi  ai  liiugcd  as 

t(i  l««ul  Lim  to  discover  the  principles  to  bo  taught,  to  apply  his 
knowledge,  and  thus  obtain  a  useful  training. 

The  instruction  is  on  the  inductive  plan,  mainly  through  prac- 
tical exercises,  but  in  part  oral.  Class  instruction  is  used  only 
when  geiuTal  directions  must  be  given,  as  when  commencing  a 
class,  explaining  the  viso  of  tools,  p«)8ition,  etc.  Otherwise,  indi- 
vidual instruction  is  employed,  it  being  found  to  yield  the  best 
results  ;  but,  as  the  ])upil  advances,  the  teacher's  aid  becomes  less 
necessary. 

The  training  consists  mainly  in  performing  certain  exercises 
calculated  to  give  general  dexterity,  promote  health  and  strength, 
and  at  the  same  time  develoj>  the  })erceptive  faculties,  ingenuity 
of  construction,  concentrated  attention,  lovo  of  exactness,  and  ar- 
tistic taste. 

The  exercises,  though  necessarily  varying  with  the  retjuire- 
ments  of  diflFerent  localities,  must  embo<ly  the  leading  principles 
of  the  system ;  be  conducive  to  health  and  development ;  pleasing, 
so  as  to  interest  the  pupil ;  varied,  so  as  tu  exercise  the  various 
facilities;  and  graded,  so  that  the  pupil  may,  with  the. mere  guid- 
ance of  the  teacher,  jiass  from  thf  tirst  and  siinijlest  to  the  last 
and  most  difficult. 

Series  of  objects  or  models  made  of  wood  (Figs.  1  and  2)  aro 
used  to  illustrate  the  exercises.  These  models,  though  varying 
according  to  localities,  must  always  represent  useful  articles ;  be 
of  pleasing  forms,  in  which  curved  lines  largely  enter  ;  be  varied, 
so  as  to  demand  variety  of  skill ;  and  be  systematically  arranged, 
so  that  each  subsequent  model  requires  an  exact  copy  of  the  pre- 
ceding. All  careless  work  must  be  excluded,  as  also  polishing 
and  painting,  in  order  to  secure  the  more  thorough  workmanship. 
Tlie  tools  comprise  all  the  essential  ones  used  in  carpentry — as  the 
knife,  the  liammer,  the  center-bit,  the  try-square,  compasses,  saws, 
files,  planes,  etc.  The  work-room  must  be  spaciotis,  airy,  and 
well  lighted,  and  the  work-benches  should  turn,  so  that  when 
the  pupil  is  at  work  the  light  shall  fall  on  him  chiefly  from  the 
left  side.  The  teaching  should  not  be  intrusted  to  others  than 
those  who  have  natural  qualifications  for  the  work,  have  been  in- 
atructed  in  the  science  of  education,  and  trained  in  the  system 
of  Sloyd. 

The  courwes  of  instruction  must  necessarily  depend  on  circum- 
stsnci'S,  but  the  instruction  falls  naturally  into  three  stages,  viz., 
an  elementary,  an  intermediate,  and  an  advanced  course;  or,  more 
airmilv  Mif,.i.i.  .'l.m.iitary  course  for  children,  and  an  advance<l 
ci  .    In  any  case  the  period  of  instruction  may 

b»'  "     '         "    '  i'»n  school. 

■ma  of  manual  traLivv!\% 
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in  here  be  merely  indicated  in  a  very  general  way.  This  system 
rees  with  other  systems  of  manual  training  in  making  physit-A! 
exercise  the  basis  of  its  instruction  and  training,  also  in  a^loptiiig 
the  inductive  method  of  teaching.  But  it  differs  from  most  of 
these  in  using  wood  as  the  only  material  for  construction,  and  in 
the  form  of  its  models.  From  the  various  handicrafts  in  wood,  as 
carpentry,  wood-carvinu;.  wood-onfxriivinf^,  etr.,  it  differs   in  not 


being  a  trade;  and  from  other  Sloyd  systems,  in  avoiding  their 
tendency  of  either  aiming  at  a  mere  teclmieal  skill  or  a  mere 
mental  discipline.  Thus,  it  differs  from  those  adopt-ed  in  France 
and  Dpnmark  in  being  loss  twlinioal,  from  those  in  Germany  iu 
being  less  theoretical,  and  from  the  Russian  system  chiefly  in  lay- 
ing greater  stress  on  the  utility  of  the  articles  and  introducing 
curved  lines  at  an  earlier  stage. 

How  far  Sloyd  may  be  adopted  in  the  public  schools  has  been 

extensively  discussed  in  Europe.    That  it  should  be  introduced 

^to  the  public  schools,  either  as  a  separate  branch  of  study  nr 

^incorporated  with  the  ordinary  branches  as  a  continuation  of  lh«' 

Kindergarten  system,  has  been  earnestly  urged  by  some  schools 

rof  pedagogy,  and  as  .strenuously  opposed  by  others.     It  is  not  pos- 

enter  fully  into  the  subject  here;  but  it  may  be  note*!  that 


SLOVJ):    ITS  AIM,  METHOJJ,  AND  RESULTS.       787 

the  principal  t€a<;:]ier  of  Sluyd,  Director  Saloniou,  unhesitatingly 
claims  that  its  intro<lucti«jn  into  the  public  schools  would  b«  bene- 
ficial, directly  jjromotiug  general  health,  and  indirectly  by  facili- 
tating the  acquisition  of  other  studies. 

It  has  been  claimed  by  many  advocates  of  this  system  that  it 
is  lM>tt«^r  tJian  most  others,  supplies  a  healthful  training,  without 
becoming  nn  the  one  hand  a  mere  trade,  or  on  tlie  other  a  mere 
theoretic  study  ;  that  while  it  trains  in  general  dexterity  and  pro- 
motes physical  tlevi^h)[)ment,  it  at  the  same  time  strengthens  and 
disciplines  the  faculties  of  the  mind  ;  cultivating  the  perceptives. 


Fm.  >.— M odka 


;ially  the  senses  of  form  and  order:  training  the  power  of 
iparison,  constructiveness,  and  concentration  of  thought ;  be- 
sides awakening  a  liking  for  manual  lalxir,  respect  for  manual 
workers,  love  for  the  true,  and  taste  for  the  beautiful.  Whatever 
may  be  said  to  the  contrary,  so  much  is  certain  that,  if  properly 
taught^  Sloyd  is  a  valuable  means  to  education  and  an  important 
.complement  U>  the  ordinary  branches  of  school  studies.  This  is 
■  borne  out  by  its  phenomenal  success  in  Sweden,  its  extensive 
adoption  in  countries  where  education  is  most  advanced,  as  in 
*'■  V  '    v        ''litain,  and  by  its  growing  popu- 


THE  POPULAR 


Some  idea  of  how  Sloyd  is  succeeding  on  this  continent  may  bo 
gleaned  from  the  following  extract  from  the  "  Midsummer  Report 
of  the  Sloyd  School  "  at  No.  10  Warronton  Street,  BoHton  : 

"  This  school  waa  Htarted  by  Mrs.  Quincy  A.  Shaw.  It.  is  nuper- 
intended  by  Mrs.  F.  S.  Fiske,  The  Sloyd  instractiou  is  given  by 
Mr.  (>.  Laresoii,  formerly  a  teacher  in  the  normal  Mchool  at  Nfias, 
Sweden. 

"  The  school  began  in  November.  1888,  in  the  Warrenton  Street 
Chapel,  the  intention  being  to  show  the  principles  of  tlie  Swotlish 
method  of  manual  training— modi fi»xl,  however,  ftcoording  to 
American  requu-euients.  The  course  from  November  1,  18S8,  In 
July  1,  IbW!',  has  been  carried  on  with  continually  growing  inter- 
est on  the  part  of  the  pupils.  As  the  course  hat)  been  free,  with 
no  obligatory  attendance  whatever,  it  is  astouishing  t<i  see  with 
what  interest  and  attention  it  has  been  followed,  not  onlv  bv  lln' 
grown-up  pupils,  but  especially  by  the  younger  ones. 

"  The  number  of  pupils  who  have  received  instru< 
one  hundred  and  forty;  of  tlie-se,  fifty-three  were  I. 
twenty  working-girls,  thirty-seven  boys  between  the  ages  of  ten 
and  sixteen  years,  ten  young  men,  and  twenty  from  the  Horuce 
Mann  School  (deaf  and  dumb). 

"About  fifty  of  the  pupils  have  begun  the  normal  courw, 
but  the  time  has  been  too  short  for  any  of  these  to  finish  the 
series. 

"  The  pupils  have  to  complete  a  copy  of  each  model  as  exact 
as  possible  before  they  begin  the  next  number. 

"  As  soon  as  they  have  completed  the  seines,  they  will  havu  a 
few  lessons  in  sharpening  tools;  also  get   j»ra<-tice  in  I 
pupils ;  and  by  short  discussion  obtain  sonn*  knowledg 
different  systems  of  manual  training  in  wocmI,  their  advantiij 
disadvantages,  etc." 

Since  this  report  was  written  the  school  has  stendily  incrett»<)d, 
so  that  now  the  pupils  number  over  two  hun«lrwL  Of  thiise  alioul 
eighty  are  boys,  tlio  rest  being  chiefly  teachers  from  the  city 
schools.  Tliere  are  two  courses  provided,  and  a  thinl  more  w]- 
vanced  course  will  bo  added  if  necesRary.     The  ' 

completing  a  course  varies  from  one  hundred  ;i _,         ...a* 

hundred  hours,  according  to  the  pupir.H  ability.    Tins  ptipila  are 
divided  into  classes  of  twenty  each,  jh  ' 
generally  <  wire  a  week,  the  lessons  ^ 
duration.    A<lmiB8ion  to  the  Bchool  ia  1 
rom  the  public  schools,  and  dt^-mutfts 
I  School.     Tuition  is  free. 

The   following  table  of  the  firs' 
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A  Glimpse  of  the  Sloyd  School  in  Boston.— It  is  a  rathor 
remarkabln  buildiug,  that  chapel  at  No.  10  Warreutou  Stretst.    Tho 
first  floor  is  used  for  Kindergarten  and  evening  school,  tlie  seooiid 
^K  for  a  church  and  lecttire-room,  while  on  the  third  floor  is  a  Sloyd 
^H  school. 

^B  Here  the  visit^jr  enters  a  large,  woll-lighted  hall  (Fig.  3),  with 
^Btwo  rows  of  Wnches  along  the  sides,  and  at  each  bench  is  a  student. 
^B  It  may  l>e  that  a  class  of  teachers  is  at  work,  teachers  mature  in 
I  years  and  experience,  of  delicate  frames,  care-worn  countenances, 
^H  watchful  eyes,  aquiline  noses,  now  and  then  mlornod  with  a  pair 
^^Of  gold  spectacles — gentlemen,  men  of  polite  address,  ladies  of 
queenly  deportment — all  at  present  wliittling  or  hammering,  saw- 
ing or  planing,  like  genuine  cari)enter8,  exercising  many  a  deli- 
cate mu-scle  now  jwrhaps  for  the  first  time  in  their  lives,  working 
with  a  will,  oven  enthusiasm,  which  can  not  ho  explained  on  the 
supixwition  that  they  are  trying  to  atone  for  the  sins  of  their 
quondam  e<incators.  No,  they  are  here  to  educate  themselves,  that 
thuy  may  the  better  educate  those  placed  in  their  charge;  and  it 
is  thi«  which  makes  their  work  sublime,  even  sacred.  Or  it  may 
happen  that  a  class  of  youths  are  at  work — boys  from  tho  pub- 
lic schools  or  the  machine-shops,  factory-girls  and  servant-girls  ; 
ouths  who  feel  the  irk-souio  and  unhealthy  influence  of  hard 
FMico,  who  are  debarred  by  utter  poverty,  arrogant  pride,  or 
custom,  from  obtaining  that  education  which  their  gentle, 
Dg.anrl  noble  natures  desire — debarred  from  the  full  develop- 
and  the  free  exercise  of  their  God -given  faculties;  youths 
tutored  talents  as  well  as  those  of  well-instructed  minds  are 
And  all  cnfiratro  in  the  work  ;  all  take  hold  with  a  will,  even 
I'  blood  course  mor< 


joy. 

hte 


■ar 


freely  in  tl 
HWeeter  inujiii:,  iiiid   .lee  tUa  Vx^ 


•weave  a  more  lovely  world  tif  colorh.  Their  durmant  ontT^oe 
are  awakened,  the  heightened  color  ou  the  chtjek,  tliw  lusircms 
laughing  eye,  the  merry  mobile  lip,  the  fair  white  hand,  the  wbnle 
person  speaks  in  eloquent  language  the  pleasure  which  sprintjs 
from  progress,  or  a  work  well  done. 


But  it  may  be  that  neither  mature  teachers  nor  t-endcr  youths 
are  at  their  benches,  but  playful,  frolicsome  children  flitling  about 
their  work  like  butterflies  about  a  flower,  and  working  with  glee, 
learning  almost  uncon8<Mously.    Here  is  a  batch  of  boys,  there  a 

group  of  girls,  who  at  other  times  might  be  calleil  a  '-t*'    '- 

they  are  now  all  attention,  their  minds  eon  central  ol  i 

models  before  them  ;  and.  while  the  exercise  lajitu,  tUero  ia  no  inili- 

cation  of  unrestrained  spirits. 

But  perhaps  the  school  presents  none  of  those  sights,  but  a  very 
different  one;  a  sight  half  .sad,  yet  not  without 
a  picture  not  conipo8e<l  of  t  rainwl  t«'uchftr»,  <»r 
or  prattling  cliildren.  eagerly  listening,  and  M 
but  of  a  group  '  nd  dumb.     .^ 

what  intense  ei  in  may  l>e  tl 

The  poor  u&fortanst<)s  deprived  of  hearin. 
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minds  better  than  their  more  fortunate  hrethron.  and  even 
outstrip  thorn  iu  excellence  of  workmanship.  Amuiig  the  boys 
there  is  a  deaf-mute  some  sixteen  years  of  age  who  surpassos  all 
others  in  the  s<!hool,  a  result  attained  not  by  uuiierior  talent  but 
by  close  appliiration.  Near  him  another  boy  of  magnificent  build 
and  great  ability  dashes  off  his  work — now  planing,  now  carving, 
with  a  nifi.stt.T  hand.  On  the  t>ther  side  of  the  room,  in  the  midst 
of  that  row  of  girls — neat,  even  pretty  girls — there  are  two  most 
noticnable  ;  one  a  brunette,  whr>se  quick,  olmervant  eye  omits 
nothing  while  her  snow-white  hand  deftly  draws  and  carefully 
I  carves  the  mo<le].  Beside  her  stands  a  quiet  blonde  with  blue, 
thoughtful  eyes,  carefully  examining  her  model ;  and  then,  as  if 
suddenly  discovering  .some  n^w  principle,  makes  a  gesture  of  joy 
and  resnmes  her  work.  At  the  close  of  the  exercise  she  takes  the 
finished  model  to  her  teacher,  and,  with  a  pleasant  smile,  joyful 
feelings  struggling  fi)r  ex{)res8ion  in  her  soulful  face,  says,  in  the 
deaf-mute  language,  "  I  love  this  work." 


THE  MYSTERIOUS  MUSIC  OF  PASCAGOULA. 

Bt  cuaeles  e.  chidsey. 

ANY  one  examining  a  map  of  the  Mississippi  coast  will  find 
indicated  thereon,  about  one  hundred  miles  past  of  New 
Orleans,  the  to\vn  of  Scranton.or  East  Pascagoula,  situated  at  the 
mouth  of  tho  Pascagoula  River.  The  watei-s  of  this  river  have 
beconiL^  famous  in  "song  and  story"  for  the  strange  sounds  which 
they  give  forth  as  they  slowly  make  their  way  to  the  Gulf.  For 
forty  years  or  more  a  great  deal  lias  been  written  in  prose  and 
versR  about  this  mysterious  m\isic  of  Pascagoula,  yet  no  one  that 
I  know  of  has  ever  attempted  to  give  an  accurate  description  or  a 
plausible  explanaticju  of  the  phenomenon.  In  the  following  pa|)er 
it  is  my  jiurpoHe  to  describe  the  sounds  as  1  have  oftnn  heard 
them,  and  for  an  explanation  of  the  mystery  to  give  a  theory, 
long  since  .•wlvjiiicwl  by  Darwin  and  Rev.  Clwirles  Kingsley,  to 
explain  tho  causn  of  simihir  music  heard  on  the  southern  coast  of 
France. 

It  wn     '  '-    -       vening  in  September,  1875,  that  I  first  heard 
♦hp  my  -ir  of   Pa.^cagnula.     An  old    fisherman  called 

11^  1  then  was,  to  come  down  on  the  river- 
,;t.;to  j;.,,r;.,.*  tmder  the  water."    Full  of 
-uramons,  and,  if  what  I  heard 
it  was  certainly  mystorious. 

■r.  iiiir/:n'fiiUv  SOm«   (<'.'.<, v;  ^v-s^^. 
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from  its  shelving  bank,  rose  u  roaring,  murmtmng  sound,  which 
gradunlly  iucroastid  in  streugtli  and  volume,  until  it  had  iH*ach«l 
ii^  height,  when  it  as  slowly  descended.  It  may  bo  represented  as 
follows : 

DtapoKom. 


a  a 

&o 

o« 

Or*»o»*a. 


JMnUHtun^. 


It  never  advanced  or  receded,  but  seemed  always  in  the 
le  spot;  and,  though  I  remained  there  some  time,  it  never 
ceased,  but  continued  to  rise  and  fall  in  the  manner  that  1  have 
indicated  above.  The  reatler  may  obtain  a  better  idea  of  the  mu- 
sic if  he  will  place  his  ear  against  a  telegraph-jwle,  the  timlier  of 
which,  acting  as  a  sounding-board  for  the  wires  that  .n  '  d 
upon  by  the  wind,  gives  forth  a  strange,  tremulous  s<ii  ul 

is  an  exact  counterpart  of  the  "  music  of  Pascagoula  " — with  thia 
difference,  however,  that  whereas  the  music  of  the  wires  is  very 
wavering  and  tremulous,  that  of  the  water  rises  and  falls  with  a 
steady  swell. 

One  evening  in  October,  some  years  after  the  event  abo 
mentioned,  while  seated  on  an  old  wharf  on  the  banks  of  the  Pi 
cagoula  River,  idly  watching  the  ever  varying  and  "^ 

of  the  setting  sun,  pointing  with  my  linger  acrof»  tli'  '.t 

of  marsh  that  stretched  before  me  to  a  squall  that  was  raging  in 
the  Gulf,  I  remarked  to  my  companion  how  ili    '       '  'il 

hear  the  roar  of  the  wind,  though  the  storm  was  .H.  .** 

she  replied,  "  is  not  the  storm  that  you  hear,  but  the  mystenoui* 
music."     Approaching  the  edge  of  the  wharf  upon  which  w*       ' 
and  leaning  over,  I  soon  ascertained  the  truth  of  her  wnrj 
from  out  of  the  water  came  a  roaring,  rushing  sound  like  tliAt  gl 
a  mighty  wind,  that  nniy  be  represented  thus  : 


r^ 


^ 


Purioso. 


9 


Tlie  sound,  however,  wag  not  canaed  by  the  wiiwl  iwiprfni 
tween  the  wharf  and  the  water,  as  there  was 
where  we  woro,  and.  though  I     '    *    '     '  ' 

ward,  it  abated  but  little.      I  h; 
men  that,  when  fishing  at  ii 
should  they  hear  f      -^  - 
id  by  spKoshing 
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the  miisic  will  instantly  cease,  to  begin  again  aa  soon  as  all  is 
quiet. 

A  few  days  ago  I  was  told,  by  a  lady  residing  here,  that  one 
night  this  Humnier,  while  rowing  upon  the  river,  she  heard  the 
uiuBic.  "  As  we  approached  the  sound,"  she  said,  "  it  seemed  to 
go  away  from  us,  but  we  continued  to  follow  it  even  some  dis- 
tance up  the  bayou  on  the  other  side  of  the  river,  when,  for 
fear  of  losing  ourstslves  in  the  intricate  windings  of  the  bayou, 
wo -left  it." 

My  friend,  the  late  Rev.  R.  Q.  Hinsdale,  of  Biloxi,  has  told  me 
that  at  that  place  there  are  throe  different  kinds  of  this  music 
heard,  viz. :  tlxe  first  is  like  that  I  have  described ;  the  second  is  a 
quick,  sharp  note  sounded  at  different  intervals,  like  this : 


-^^—d—^- 


=^ 


^ 


the  third  is  another  note  repeated  twice,  as  follows : 


^ 


±1 


-d-^- 


=ir 


:*=5zzi: 
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K~ 
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As  I  have  before  hinted,  I  have  no  theory  of  my  own  to  offer 
in  explanation  of  the  strange  phenomenon  known  as  the  mys- 
terious music  of  Pascagoula,  but  shall  merely  give  the  theory 
that  was  advanced  by  Dai'win  years  ago.  In  his  "  Descent  of 
Man,"  page  347  (revised  edition),  Darwin  says,  "The  last  point 
which  need  bo  noticed  is  that  fishes  are  known  to  make  various 
noises,  some  of  which  are  described  as  being  musical.  Dr,  Du- 
foss^,  who  has  especially  attended  to  this  subject,  says  that  the 
sounds  are  voluntarily  produced  in  several  ways  by  different 
fishes :  by  the  friction  of  the  pharyngeal  bones ;  by  the  vibration 
of  certain  musclBS  attaclied  to  the  swim-blatlder,  which  serves  as 
a  roaounding-board ;  and  by  the  vibration  of  the  intrinsic  muscles 
of  the  swini-bhuldur.  By  this  latter  means  the  Trigla  producojs 
pure  and  long-drawn  sounds  which  range  over  nearly  an  octave. 
But  the  most  interesting  case  for  us  is  that  of  two  species  of 
Ophidium,  in  which  the  males  alone  are  provided  with  a  sound- 
producing  apparatus,  consisting  of  small  movable  bones,  with 
proper  ransolea,  in  connection  with  the  swim-bladder.  The  drum- 
ming of  tbe  Umbrinas  in  the  European  seas  is  said  to  be  audible 

'18,  and  the  fisliormpn  of  Rochelle 
ke  the  noise  during  the  spawning- 
possible,  by  imitating  it,  to  take  them  without 


nnt  those  fishes  inhabit  or  visit  the  waters  of  the 


Fthe  spring  of  1989  an  officer  of  the  United  Sttrtca  Afmy. 
was  vliiiting  Nassau,  N.  P.,  for  the  benefit  of 
me  a  pamphlet,  a  reprint  of  Dr.  WashingtoB  MaWhuy'iT* 
Prayer  uf  a  Navajo  Shaman,"  which  had  on^iaaOj  leai 
lished  in  the  **  American  Anthropolo^gist  **  far  .^ril,  IS^ 
page  19  of  that  pamphlet  I  read  as  follows: 

'^The  suppliant  is  supposed,  throo^  the  iwfli— Wi  «C 
craft,  exercifie^i  '  a  this  world,  or  in  tha  lower  world 

in  spirit  ke  wa^  ing  there,  to  have  kws  Ids  bodj,  or 

thereof — not  his  risible  body,  nor  yet  his  aool,  his 

— for  both  of  these  he  knows  himself  to  be  it£D  in 

bnt  a  sort  of  spiritual  body  which  he  thinks 

him — the  astral  body,  perhaps,  of  our  theoaophie 

third  element  of  man  belongs  not  only  to  his  living 

things  which  pertain  to  it,  such  as  his  ejected  aslrn^  his  iaikm 

hair,  the  dust  of  his  feet,  etc." 

What  struck  me  in  this  passage  was  th^"  — ^•^•^•rw  •■■il(if[^'M^ 
tween  the  belief  thus  stated  to  be  held  by  «jos  mod  <]^^H 

which,  in  the  course  of  my  investigation  of  the  f«Ug>cms  sjstcasC 
of  the  negroes  of  West  Africa,  I  had  discomrod  to  bf  hr\l  >tj  the 
wions  tribes  of  the  Gold  and  Slave  Coasts;  and  i  \hm 

object '  '     "     t^theatt-  '  an  aDthropolvguu  to  this 

third »  .11  man  tj  imt  forward  tbis  rtm-. 

The  Navajo  believes  that  there  are  three  entities  is 
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hui 


oreftl  man ;  (2)  his  soul,  tlie  vehicle  of  independent  personal  ex- 
stence.  which,  at  the  death  of  the  body,  survives  and  continues  it8 
career  in  the  land  of  spirits ;  (3)  his  spiritual  body,  which  Dr.  Mat- 
thews terms  his  "third  element."  The  Tshi-speaking  negroes  of 
the  Gold  Coast — that  is,  the  Ashantis,  Fantis,  Wassaws,  Gamans, 
and  several  other  tribes — believe  similarly  in  three  entities :  (1)  The 
corporeal  man ;  (2)  his  soul,  or  ghost ;  (3)  the  indwelling  spirit  of 
the  living  man,  which  they  term  his  kra, 

Now,  though  the  kra  has  frequently  been  confounded  with  the 
soul  or  ghost,  it  is  rtisoatially  distinct.  The  soul  or  ghost  only 
comes  into  being  when  the  corporeal  man  ceases  to  exist,  and  so  j 
may  be  cons  id  i- red  to  be  the  latter  deprived  of  his  material  body; 
but  the  kra,  the  Tshi-speaking  negro  believes,  existed  independ- 
ently before  the  birth  of  the  man,  and  after  his  death  will  con- 
tinue to  exist  equally  independently  of  the  soul  or  ghost.  A  kra 
ay  have,  and  almost  always  has,  been  a  kra  in  the  bodies  of  other 
men  since  deceased,  and,  at  the  death  of  the  individual  whose  bo<ly 
he  is  now  tenanting,  will  seek  to  enter  the  body  of  some  new-born 
human  being.  Failing  this,  it  enters  the  body  of  an  animal,  and, 
f  unable  to  enter  the  body  either  of  a  human  being  or  of  an  ani« 
1,  it  becomes  a  sisa,  a  kra  without  a  tenement,  and  wanders ' 
about  the  earth,  causing  sickness  to  mankind.  The  ghost  or  soul 
which,  at  the  death  of  the  corporeal  man,  proceeds  to  Dead-land, 
and  there  continties  the  former  vocations  of  the  man,  and  for 
whose  service  in  Dead-land  slaves  and  wives  are  sacrificed,  and 
arms,  implements,  and  clothing  buried  with  the  corpse,  is  the 
vehicle  of  individual  jjersonal  existence,  the  true  soul;  and  the 
kra,  whose  connection  with  the  man  commences  with  the  birth 
and  terminates  at  his  death,  is  something  quite  different. 

The  difference  between  the  kra  and  the  soul  is  also  well  shown 
by  the  different  results  whii;h  ensue  when  they  quit  the  body. 
The  kra  can  and  does  quit  the  body  at  will.  Usually  it  does  so 
only  during  the  sleep  of  the  man,  who  is  unconscious  of  its  de- 
parture, and  its  a<lventure8  are  the  occurrences  of  which  the  mani 
reams.  If  it  should  loavo  while  the  man  is  awake,  the  latter  ia' 
only  made  couscioiis  of  it,  if  at  all,  by  a  yawn,  a  sneeze,  a  shudder, 
or  some  such  slight  eonvnilsion,  which  indicates  to  him  that  his 
km  \h  going  out.  In  any  case,  whether  sleeping  or  waking,  he 
■'  paiti,  feels  no  inconvenience,  and  is  subject  to  no  appar- 
,  :r»  ,v,i,t.inn..nt  on  tho  depai-ture  of  his  kra.    The  absence 

r,  dancrerous,  a-s  it  affords  an  opportunity  for 
it,  to  enter  the  vacant  body,  for 
-  .  '  l>e  always  on  the  lookout.    The 
the  entry  of  the  sisa,  and  nothing  hap- 
1  eject  the  intrur 
I  throw  the  toaxs.  vvy\ 
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convulsions.  lu  this  marmer  the  West  African  negroes  aeek  to 
ftccouiit  for  epileptic  and  similar  seizures ;  they  are  what  used  to 
be  termed  cases  of  "  possession,"  but  they  are  not  directly  attrib- 
utable to  the  departure  of  the  kra,  per  se. 

When,  however,  the  Boul  quits  the  body,  the  latter  falls  at  onoe 
into  a  motionless  and  lifeless  condition.  Sometimes,  tfc.  "^  'it 
rarely,  the  soul  returns,  and  then  the  man  has  been  in  a  -  r 
trance  ;  more  frequently  it  d(jes  not  return,  and  then  the  man  is 
dead.  It  is  in  the  hope  that  the  soul  may  return  that  appeals  to 
the  dead  to  come  back  are  always  made,  ami  that  the  corpse  is 
kept  until  the  signs  of  corruption  show  that  '  has  gone  for- 
ever.   The  difference,  then,  between  the  tl;  ..  depHHim-  ig 

clear.    When  the  lira  departs,  there  is  no  direct  and  i  i  o 

result,  though  the  departure  may  load  to  "  \<  '      ""  ti 

the  soul  departs,  the  direct  and  immediate  r'  i- 

mation  or  deatL 

The  Ewi-speaking  peopk'S  of  the  Slave  C'oa-^t — im  Awunas, 
Krepis,  Dahomis,  Mahis,  etc. — hold  exactly  similar  views ;  tha 
third  element,  or  indwelling  spirit  of  man,  being  by  them  termed 
a  luivo.  The  Ga-speaking  peoples  of  the  eastern  districts  of  the 
Gold  Coast  have  modified  the  more  original  conception,  and  1»9» 
lieve  that  each  individual  has  two  kki  (the  Ga-term  f 
male  and  a  female,  the  former  being  of  a  bad  dispo^itiu: 
latter  of  a  good. 

By  all  the  tribes  of  these  three  lingual  groups  t'' 
spirit  is  believed  to  afford  some  protection  to  man.    i  ■ 
casioual  thank-offerings,  and  the  anniversary  of  e«ch  individaal's 
day  of  birth  is  held  as  a  day  sacred  to  th'-  '     uant.    On  this 

account  the  kra  may  be  regarded  in  fioi.  la  a  gnardinn 

spirit,  dwelling  in  the  body  of  the  man ;  but  it  is  more  than 
Its  close  connection  with  the  man  himself  is  ind' 
of  its  nocturnal  adventures  during  its  aboenc 
being  remembered  by  the  man  when  he  awakes, 
feels  physically  the  effects  of  his  kra's  a-*:—   •  - 
gro  awakes  from  sleep  feeling  stiff  and  i 
aching  from  muscular  rheumatism,  he  iuvn. 
symptoms  to  the  fact  of  his  kra  having  bi   ., 
struggle  or  some  sever©  toil.    If,  moreover,  a  mj' 
men,  he  believes  that  his  A'rti  ba^ 
is  held  to  have  the  outward  apjH 
tenants.   Hence  tho  ^m  Is  mon«  than  a  i: 
spirit.     He  hns,  tb        ' 
Very  shapO  and  aj-i 
))«)dy  of  tho  latter  are 


Uing 
.«  oe- 


1 


THE  JNDWELLING  SPIRITS   OF  MEN. 


797 


sufficient  that  it  does  exist,  and  that  the  hra  is  believed  to  be  essen- 
lly  distinct  from  the  soul  or  ghost,  which,  at  the  death  of  the 
ody,  proceeds  to  Dead -land,  and  there  continues  the  life  that  the 
man  led  in  the  world. 

I  am  unaware  if  American  anthropologists  have  conHidered 
this  third  element  of  man,  and  its  bearing  upon  the  theory  of 
animism,  or  even  if  instances  of  the  belief  being  held,  other  than 
that  mentioned  by  Dr.  Washington  Matthews,  have  been  recorded ; 
but  in  Europe  it  seems  quite  to  hrfve  escaped  notice,  and  the  belief 
is  not  r<.»ferrod  to  in  any  one  of  the  text-books  of  autiiropology  that 
I  have  examined.  This  is  doubtless  in  consequence  of  the  German 
missionaries  in  West  Africa  having  translated  the  words  kra,  Ida, 
and  liiivo  as  "soul,"'  a  term  which  is  not  at  all  applicable,  and 
which  ha«  led  to  the  third  element  being  confused  with  the  boxiI 
projier. 

It  is  in  its  bearing  upon  that  branch  of  animiimi  which  is 
^^tf-rmed  Nature-worship  that  this  third  element  seems  most  im- 
^Pportant.  The  negroes  of  the  Gold  and  Slave  Coasts,  like  every 
[  other  people  low  in  the  stage  of  civilization,  believe  that  inani- 
^H  mate  as  well  as  animate  objects  have  souls  or  ghosts — a  belief 
^V^hich  is  proved  by  the  practice  of  burying  arms,  implements, 
'  utensils,  etc.,  for  the  use  of  the  dead  in  Dead-land.  The  soul  or 
ghost  of  the  dead  hunter  goes  to  Dead-land,  and  there  continues 
I  the  former  pursidt  of  the  man,  using  the  souls  or  ghosts  of  the 
^K'Weapons  bui'ied  with  him  ;  but  the  negroes  have  gone  beyond  this, 
^"  ftud,  just  as  they  believe  man  to  possess  a  third  element  or  indwell- 
ing spirit,  so  do  they  believe  that  every  natural  object,  everything 
not  made  by  human  hands,  has,  in  addition  to  its  soul  or  ghost,  a 
third  clement  or  spiritual  individuality.  They  hold  that  just  i\», 
when  the  man  dies,  the  lira  of  the  man  enters  a  new-bom  child, 
ftnd  the  soul  or  ghost-man  goes  to  Dead-land ;  so,  when  the  tree 
dies,  the  kra,  so  to  speak,  of  the  tree  enters  a  seedling,  and  the 
ghost-tree  goes  to  join  the  ranks  of  tlio  shatlowy  forest  in  Dead- 
land.  And  it  is  these  animating  or  spiritual  tenants  of  natural 
objects  and  natural  features  tliat  the  negro  fears,  and  consequently 
worships. 

The  process  is  something  like  this  :  Some  day  a  man  falls  into 
a  river  and  is  drowned.  Tlie  bcnly  is  recovered  by  the  man's  com- 
r  nd  to  j)Tesent  no  sign  of  external  injury  which, 

i;-  .         ice,  would  account  for  death.    Being  necessarily 

ignorant  of  the  processes  by  which  life  is  maintained,  and  seeking 
•"  '     '  '  '  n  disaster,  they  conceive  the 

uality  of  the  river  to  have 

.    And  to  this  day,  when  a  negro  is  drowned, 

-  '  -    "  (the  spirit  or  god  of  the  river)  "has 

it  was  with  the  design  of  accounting 
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satisfactorily  for  such  accidents — for  to  man  in  a  Io«r  state  of  oalt^ 
ure  nothing  happens  by  chance — that  the  negro  extended  to  natural 
objects  and  features  the  theory  of  a  third  element  whic'  "-  '  \\ 
hitherto  restricted  to  himself;  or  whether  he  had  alroft"!  \ 

the  belief  that  such  objects  and  features  posseesed  -  ;  i- 

vidualities,  and  such  accidents  only  proved  to  him  Xl.-  .  ■  y 

and  power  for  evil  of  those  beings,  the  result  would  Ix- 
In  either  ease  ho  would  seek  to  propitiate  theee  powerful  i>ritige, 
and  that  class  of  worship  which  \*<-  tcini  Xjifm^'-wnrsliiti  wuuld 
originate. 

The  theory  of  aiiimism  is  divided  m:  i  it 

which  treats  of  the  souls  or  ghosts  of  in   ,  •      ,  :-- 

jects,  capable  of  continued  existence  after  the  death  or  deetrootion 
of  the  material  part;  and  that  which  treats  of  si 
gods,  who  are  held  to  affect  and  control  man's  1 
of  the  material  world.    In  explanation  of  the  first  belief  we  have 

the  well-known  theory  advanced  by  Mr.  Herbert  '^^    -  '^>r.  Ty- 

lor,  and  others,  and  which  is  now  very  genera  ;  l«u{ 

for  the  origin  of  the  second  belief  we  have  no  su.  v- 

planation,  and  have  to  fall  back  upon  the  theory  , ...     ..  .  ...^i 

— the  gods  of  mountains,  rivers,  lakes,  rocks,  and  treee — are  deified 
dead  men,  an  exj)lauation  that  will  only  ap]5ly  in  a  few  isolated 
cases.  Here,  however, on  the  Gold  and  Slave  Coasts  of  West  Africm, 
we  find  ready  to  hand  a  belief  which  explains  the  origin  of  such 
beings.    If  a  tree  should  fall  in  the  forest  and  crush  an  '    s4 

who  witness  the  accident,  or  find  the  l>txly  crushed  under  .  u 

ti*ee,  liave  no  hesitation  in  immediately  attributing  the  disaster  to 
the  indwelling  spirit,  or  third  element,  of  the  tree.  Tl-  "'lO 
belief  held,  and  the  explanation   invariably  given.      >  v, 

those  indwelling  spirits  which  time  and  expvi 
harmless,  are  not  much  regarded  ;  the  indwelliut,    j-.-  "^  ^-^  .-•.■■1^.=^, 
bushes,  etc.,  are  considered  of  but  little  imixjrtancu.  and,  though 
the  belief  in  their  existence  remains,  they  ar>  nleii,  and 

the  worship  and  ofiferings  are  applied  to  propi  ._  .     i^jse  wMi^h 
are  believed  to  possess  both  the  power  and  the  desire  to  i' 
Hence  we  find,  generally  speal  '  -         >      -  ^ 

are  such  as  rivers,  lakes,  the  m  -, 

localities  in  which  accidents  are  more  liable  to  occur.    Tii 

dwelling  spirits  or  third  elements  o'       '   '    :----■  -- 

ed  as  being  inseparably  bound  tip  f 

the  man,  each  ordinarily  resides  in  its  ■ 

can  and  does  leave  it  temporarily.    At 

craft  has  inter\*enoiI.  the  indwpllini? 

image,  made  by  th 

offerod,  and  also  th 


THE  INDWBLLINO  SPIRITS   OF  MEN.  799 


mgrmges  all  belong  to  one  family,  and  that  the  tribes  now  speak- 
ing them  are  descended  from  one  common  stock.  The  question 
then  arises.  Is  this  an  isolated  belief  which  will  account  for  the 
origin  of  Nature-worship  in  certain  districts  of  West  Africa,  and 
must  be  limited  to  them  ;  or  is  it  a  wide-spread  l)elief  which  will 
account  for  the  origin  of  that  form  of  worship  generally  ?  Fur- 
ther researches  can  alone  determine  this  satisfactorily,  but  there 
are  certaiu  indications  which  tend  to  show  that  the  belief  is  wide- 
spread. It  must  be  remembered  that  it  is  unusual  for  students  of 
anthropology  to  come  into  direct  contact  with  people  in  that  con- 
dition which  we  term  savagery,  and  ordinary  travelers  i>osse88ing, 
like  all  Europeans,  the  belief  in  ouo  soul  only,  and  perhaps  never 
having  conceived  the  possibility  of  a  man  supposing  himself  to 
possess  a  third  element,  would  be  very  imlikely  to  make  any  in- 
quiries in  this  direction.  Even  if  a  communicative  native  stated 
to  him  his  theory  of  an  indwelling  spirit,  or  third  element,  the 
traveler  would  perhaps  doubt  if  he  really  understood  him ;  but 
people  low  in  the  stage  of  civilization  are  not  communicative  on 
»uch  points.  Consequently,  we  can  not  expect  to  find  many  indi- 
cations, but  there  are  some. 

Cross  tells  us  *  that  the  Karens,  who  inhabit  parts  of  Burmah, 
T  I  im,  and  Siam,  believe  in  two  elements  in  addition  to  the 

t  .  il  man,  viz.,  the  thah,  which  seems  to  answer  to  the  soul, 
and  the  Ift  or  kelah,  which  is  described  as  a  "  life-phantom  " ;  and 
Williams,!  that  the  Fijians  say  that  a  man's  *'  shadow  "  or  "  dark- 
spirit "  goes  to  Dead-land,  and  that  his  "light-spirit"  stays  m^r 
where  he  dies.  These  appear  to  be  beliefs  somewhat  analogous  to 
that  in  the  kra,  but  these  different  elements  have  not  yet  been 
defined.  The  geniu^s  natalis  of  the  Romans,  too,  presents  many 
points  of  resemblance  to  the  kra.  Like  it,  it  entered  the  man  at 
birth,  and  attended  him  till  death.  It  was  regarded  as  a  second 
spiritual  self,  and  the  anniversary  of  the  birthday  of  the  man 
was  held  as  a  day  sacred  to  it,  libations  being  offered  to  the  image 
by  which  it  was  represented  among  the  household  gods.  At  a 
later  period  of  the  Roman  dominion  this  belief  was  modified,  and, 
aa  among  the  Oa-speaking  peoples  of  the  Gold  Coast,  a  belief  in 
two  indwelling  spirits,  one  good  and  one  bad,  was  formeii  It 
was  the  latter  which  appeared  to  Brutus  in  the  camp  at  Sardis, 
"  What  art  thou  ?  "  said  Brutus ;  "  art  thou  god  or  man  ?  "  The 
apparition  answered  :  "  I  am  thy  evil  genius,  Brutus.  Thou  wilt 
soe  me  at  Philippi."  J 

It  is,  however,  in  Amorioa  that  we  find  the  greater  number  of 
indications.  Foremost  .stands  Dr.  Washington  Matthews's  above- 
mentiouetl  account,  in  which  the  belief  of  the  Navajo  in  the  third 

~  TioM  Oricatal  Society,"  toI.  It,  p.  310. 

}  "  PlularvV*  Uves"  (lUroiB  Brutos),  p.  684. 
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element  of  man  is  directly  stated ;  and  in  connection  with  this 
there  is  the  following  passage  from  the  *'  Ethnography  and  Phi- 
lology of  the  Hidatsa  Indians/' *  by  the  same  learned  author  : 

"  They  "  (the  Hidatsa  Indiana)  "  worship  everj'thing  in  nature. 
Not  mau  alone,  but  the  sun,  tbo  moon,  the  stars,  all  the  !■  •- 

male,  all  trees  and  plants,  rivers  and  lakes,  many  bow  i.  .  ..id 
other  separated  rocks,  even  some  amall  hills  and  buttes  which 
stand  alone — in  short,  everything  not  maxle  l)y  b  <  'I'iDdJ, 

which  has  an  independent  being,  or  can  bo  indivi  .  pos- 

eesses  a  spirit,  or,  more  properly,  a  shade. 

"To  these  shades  some  respect  or  consideratiuu  iss  nut-,  nut  nat 
equally  to  all.  For  instance,  the  shade  of  the  cottonwooJ,  the 
greatest  tree  of  the  upper  Missouri  Valley,  is  supposed  to  pNJsseas 
an  intelligence  which  may,  if  properly  approached,  assist  them  in 
certain  undertakings ;  but  the  shades  of  shrubs  and  grasses  are  of 
little  importance.  .  .  .  Formerly  it  was  considered  wrong  to  cut 
down  one  of  these  great  trees,  and,  when  large  logs  were  needed, 
only  such  as  wore  found  fallen  were  used ;  and  to-day  some  of  tho 
more  credulous  old  men  declare  that  many  of  the  ii  '  '  •  -ij  of 
the  people  are  the  result  of  their  modern  disregard  i  ights 

of  the  living  cottonwood." 

These  xnews  are  exactly  similar  to  those  hc-ld  by  the  negroes  <.f 
the  Gold  and  Slave  Coasts.  With  them,  as  with  the  Hidiitsa  In- 
dians, the  shades,  or  third  elements,  of  shrubs  and  grasses,  which 

experience  has  proved  to  be  innocuous,  are  of  little  imp"* 

while,  like  the  cottonwood,  the  Bomhax,  the  giant  of  the  \N 
can  forest,  whose  gtay  trunk  frequently  rises  to  a  height  of  iubbI 
feet  before  a  single  branch  is  thrown  out,  18  rove'-,  i....! 
Tshi-speaking  pwjdes  have  indeed  classetl  the  in<lv 
or  third  elements,  of  these  trees  into  a  ^ 
— monstrous  beings,  gray  in  color  and  v  ^  ,  .,  ,:! 

down  the  decay  oil  trees  upon  passers-by.  How  did  tbo  Hidatsa 
Indians  form  the  belief  that  "everything       "  ^     '      '   iimai 

hands,  which  has  an  indojiendent  being,  ttr  i  Iized« 

possesses  a  spirit,  or,  more  properly,  a  shade ''  Y  i>o  iht-y.  like  the 
Navaj OS,  believe  that  they  possess  a  third  elemon' ;  •  '  '  —  •'  v, 
like  the  negroes  of  the  Gold  and  Slave  Coasts,  e:.  f 

to  all  nature,  or  has  with  them  Nature- worship  ori^iuated  ia  aumo 

ler  way  ? 

I  Among  other  instances  reported  from  North  America  the 
lowing  may  be  mentioned:  The  Al 

in  two  "Box;Is,"one  of  which  goee  ■  

odvoutures  during  its  absence  are  the  occi  fi 

while  tl  •        •     : 

said  to 

*  Waahlogton,  Q««cniiiieiil  Printiaf; ' 
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being  detached  from  the  body.*  The  Salish  Indians  of  Oregon 
regard  the  spirit  as  distinct  from  the  vital  principle^  and  capable 
of  quitting  the  body  for  a  short  time  without  the  patient  being 
conscious  of  its  absence  f ;  while  the  Dakotas  are  said  to  believe 
in  four  "souls."  The  first  belief  seems  to  resemble  the  kra  theory ; 
but  here,  as  in  most  other  cases,  the  use  of  the  word  *'  soul "  tends 
to  confuse  the  subject. 

When  attojition  is  called  to  the  subject,  many  more  instances 
will  no  doubt  be  forthcoming ;  but  here,  at  all  events,  is  something 
to  work  upon :  and,  having  regard  to  the  great  strides  which  the 
science  of  anthropology  is  making  in  the  United  States,  it  will  not 
be  difBcult  for  American  anthropologists  to  determine  whether  a 
belief  in  the  possession  of  a  third  element  by  man  is  common  to 
many  tribes  of  the  northern  continent,  and,  if  so,  whether  the 
origin  of  Nature- worship  among  such  tribes  may  be  attributed  to 
an  extension  of  this  belief  to  natural  objects  and  features. 
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n^HE  inhabitants  of  northern  Europe,  who  passed  their  days  in 
-»-  the  midst  of  vast  forests,  and  whose  fancy  fashioned  the  forms 
of  heroes  and  of  gods  from  the  mists  that  hung  over  their  vales, 
naturally  associated  with  the  gods  they  worshiped  the  phenom- 
ena of  northera  lights,  which  to  them  were  revealed  in  all  their 
splendor.  Thus,  the  Edda  gives  descriptions  of  flaming  steeds 
speeding  to  Walhalla,  and  of  valkyries  dashing  on  through  seeth- 
ing flames.  Nations  that  as  yet  rest  close  to  Nature's  breast  do 
not  seek  explanations  of  such  phenomena;  while  those  that  have 
,<»en  to  a  higher  plane  of  culture  are  in  possession  of  simple  de- 
riptions  of  these  occurrences,  and  also  of  crude  attempts  at 
investigating  Nature's  wonders.  Thus,  in  the  old  "writings  of  the 
Chinese,  whose  realm  was  a  flourishing  one  two  thousand  years 
before  our  time,  there  may  be  found  many  accounts  of  the  occur- 
rence of  northern  lights.  Tht>y  observed  red  vapors  arise  in  the 
northern  heavens,  which  spread  evenly  to  both  sides;  sometimes 
tho  fiury  sheen  was  encircled  by  a  large  white  bow,  and  flaming 
r  "  the  vapors.     Such  descriptions  can  only  refer  to 

.  ita. 
In  the  Greek  and  Latin  classics  we  find  more  detailed  descrip- 
'     ■     "  ^   '      ;'  .  Cicero,  Seneci,  Pliny, 

A-ribe  the  apjiearance  of 
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auroras  more  or  less  completely.    Some  authors,  instead  of  giTinfl 
a  simple  narration  of  eveuts,  seek  for  an  explanation  of  what  thqf 
observed.    Of  course,  these  attempts  in  the  main  are  very  nalvt 
and  without  any  scientific  value. 

Aristotle  speaks  of  red  beams  in  the  heavens,  of  torches*  and 
of  billows  of  fire.  Senetra  comparos  the  phenomena  to  flashes  of 
lightning,  and  writes  about  the  blazing  of  the  heavens.  Accord' 
ing  to  him, "  the  gleaming  flashes  may  be  caused  by  >. "  '  *    's 

or  by  the  heat  of  tlie  upper  regions  of  the  air;  for,  v  y 

phenomenon  spreads  far,  it  sometimes  extends  to  the  lower  rogion^ 
if  it  be  inflammable." 

Pliny  writes :  "  Fiery  beams  occur  likewise ;  such  a  on©  waa 
seen  when  the  Laceda?moniau8,  vanquished  at  sea,  lost  their  sway 
over  Greece.  Sometimes  the  heavens  cleave ;  this  i.s  spoken  of  as 
a  '  chasma.'  But  naught  is  more  terrible  for  mortals  than  when 
a  blood-red  conflagration  starts  in  the  heavenH,  and  from  there 
falls  to  the  earth.  This  happened  in  the  third  yeiir  of  the  one 
hundred  and  seventh  Olympiad,  when  King  Philip  warred  in 
Greece.  I,  however,  lielieve  that  these  phenomena,  as  all  others, 
occur  at  times  regulated  by  Nature,  and  are  not,  us  most  people 
suppose,  to  be  ascribed  to  a  variety  of  causes  which  their  funci«« 
invent.  They  have,  however,  been  prcm<initors  of  great  misfor- 
tune. As  they  occur  so  very  rarely,  the  law  which  they  obey  r»» 
mains  hidden,  and  may  not  be  traced."  Furthermore,  '*  During 
the  reign  of  the  consuls  Caius  Ctecilius  and  Cneius  Papirius,  and 
also  at  other  times,  light  was  seen  in  the  heavens,  so  that  night 
became  as  day."  The  words  of  Lucan, "  Fire  storming  from  the 
north,"  remind  us  of  the  sagas  of  northern  tribe*. 

The  middle  ages  could  not  readily  free  themselves  from  the  in- 
fluence  of  the  Tny.sterious.  Wondrous  phenomena,  the  true  nat 
of  which  was  not  grasped  and  understood,  wore  veiled  in  in3_. 
tery,  and  ascnl>ed  to  the  workings  of  demons.  This  ift  proTOQ 
by  many  records  and  traditions.     Does  not  Shal  '' ?y 

refer  to  northern  light?  in  "King  Henry  A'l,"  a, 

scene  1  ? — 

Rica.  Bee,  bow  the  v  •  r  f;oltlcn  t^tca, 

And  tnken  tier  farewell  ?iiiil 

How  well  rescnibk"*  It  llie  (>iiuj«<  \A  youth, 

Triniiu'd  like  a  yonnker,  pranoinp  to  ht»  lor««l 
Edw.  PazjJ*  mine  «*y<i»,  or  do  I  seo  tliroo  antut 
RiCTi.  Tlireo  gloriouM  snnii,  c*rh  one  n  jh?''—*  -"^  : 

Not  MpArnte*!  witli  tlie  rnckinK  rlou'ia, 

But  sever'd  in  n  pule  cli  '  ^ . 

Sco,  swt  they  join,  em  ■  to  kbfl, 

As  if  they  VKW'd  -• 

Now  arc  they  but  it. 

la  this  tbo  boATon  fignrM  toiB*  orci>: 


Many  investigators  consider  the  observations  of  Gassendi, 
which  relate  chiefly  to  the  phenomena  of  1621,  as  the  starting- 
point  toward  a  more  correct  conception  of  the  nature  of  northern 
lights.  The  first  move  toward  a  truly  scientific  investigation 
into  the  matter  was  made  Ly  Halley,  who  in  171 G  suggested  that 
auroras  were  a  magnetic  exudation  from  the  northern  pole  of  the 
globe.  His  contemporaries  di«l  not  share  Halley's  opinion.  Wolf, 
in  Halle,  maintained  that  the  lights  consisted  of  inflammable  sul- 
phurous fumes.  Descartes  and  Triewald  saw  in  them  only  a  re- 
flection of  the  snow  and  ice  at  the  north  pole.  Mairan  (1733) 
considered  them  formed  by  a  blending  of  zodiacal  light  with  the 
earth's  atmosphere.  The  famous  mathematician  Euler  adhered 
to  a  sort  of  nebular  hypothesis  and  declared  the  aurora  to  be  a 
phenomenon  similar  to  that  presented  by  the  tails  of  cometa, 
Halley  had  arrived  at  his  view  through  the  observation  that  the' 
center  line  of  the  light-arc  deviated  to  the  west  of  the  meridian 
to  about  the  same  extent  as  the  north  pole  of  a  magnetic  needle. 
This  imi)ortant  discovery  was  followed  by  one  made  by  Mairan, 
that  the  crown  of  the  northern  lights  lies  in  the  (prolonged)  direc- 
tion of  the  dipping-needle ;  and  soon  after  this  Hjoter,  in  Upsala^ , 
demonstrated  the  influence  of  the  aurora  on  a  magnetic  needled 
placed  horizontally  (1741). 

It  was  by  these  discoveries  that  the  relation  between  northern 
lights  and  magnetism  was  established,  Winkler  (1746)  and  Van 
Marum  (1777)  compared  the  former  to  the  electric  glow  which  can 
be  produced  in  rarefied  air.  The  veil  of  the  mystery  had  been 
raised,  but  only  to  disclose  a  new  query,  for  the  demonstration  of 
the  cause  of  these  relations  was  a  problem  the  solution  of  which 
was  reserved  for  modem  science.  How  far  the  efforts  in  this 
direction  have  been  crowned  by  sxiccess  we  are  now  to  consider. 

Auroras  are  most  frequently  seen  in  the  cold  and  in  the  north- 
em  temperate  zone,  rarely  in  the  southern  temperate  zone,  and 
hardly  ever  in  the  tropics.  The  places  where  they  most  frequently 
appear  lie  between  the  sixtieth  and  seventieth  degrees  of  north 
latitude.  In  the  form  of  an  oval,  they  include  the  geographical 
IS  the  niHgnetic  north  pole,  which  is  to  be  found  on  the 
!  a  Boothui  Fiflix,  Iceland,  the  Kara  Sea,  northern  Siberia, 

Bering  Strait,  Hudson  Bay,  Labrador,  and  Greenland,    Northern  I 
]i:r]if>  hrivo  been  seen  as  far  down  as  the  twenty-fifth  degree  of 
II      ii  l:i    t  1  le.    In  full  splendor,  however,  tbey  may  be  seen  only 

lirt  ni>rtheni  jKdar  regions  to  the  seventy-fifth  degree  of  lati- 

j  ,     ff.,,...  v-..f,...^  ;..  .lisplayed  in  all  her  grandeur.    When  the 
:.^-:  V  veil  of  twilight  is  cast  over  the  earth, 

rer  and  darker.  Soon  there  may 
:.:c  sky  more  somber  than  its  back- 
by  white  concentric  arcs  of  light. 
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Colored  rays  shoot  forth  therefrom  in  all  directions.    Tbey  inteiw_ 
lace  and  intertwine  untU  they  seem  to  be  woven  into  one 
tering  band  of  color.    And  anon  it  changes  to  ft 
rays  leap  upward  far  above  the  zenith,  form  theii  rown, 

and  then  sink  back,  to  begin  anew  the  wondrous  play.  Thr?  moat 
beautiful  descriptioaa  and  trustworthy  observations  wo  owe  to 
Nordenskjold  and  Ekaina.  All  explanations  which  have  IwH-n 
attempted  as  to  the  origin  and  the  cause  of  northern  1  n 

baaed  on  analysis  by  the  spectroscope,  on  the  determinali . ..  :  -^« 
elevation,  and  on  observations  of  the  pecidiar  behavior  of  the 
magnetic  needle. 

If  northern  lights  are  observed  through  a  spectroscope,  a  d 
acteristic  yellowish-green  line  will  always  be  seen,  no  matter  how 
faint  the  light  may  be.  If  the  phenomena  are  well  pronounced, 
several  red  lines  appear  in  the  sptH^trum.  What  inferences  may 
be  drawn  from  these  observations  ? 

If  a  very  powerful  electric  current  is  sent  through  wliat  ig 
called  a  Geissler  tube  filled  with  dried  and  rarefie/1  air,  sparks  will 
fliish  from  one  platinum  wire  to  the  other,  and  if  these  are  exxun- 
ined  by  the  8pectro8co]>o  they  show  the  characteristic  yellowish- 
green  line.  In  a  tube  filled  with  nitrogen  these  lines  are  espocially 
well  pronounced.     As  nitrogen  is  the  predomin.ant  r  f 

the  air,  we  infer  the  northern  lights  to  be  a  phenomcT  o 

the  glowing  of  the  electric  spark  in  dry  and  rarefied  air,  in  which 
oxygen  and  nitrogen  are  the  sole  conductors  of  eli  '  "  ..  If 
white  sunlight  is  caused  to  shine  on  a  solution  of  cb  .1  (the 

greon  coloring  matter  of  leaves),  it  shows  a  blood-rod  color.  Tlii* 
phenomenon,  when  the  reflected  light  appears  of  a  diffon  ■ '  -  '  .r 
from  that  which  is  transmitted,  is  termed  fluorescence.  o 

light  possesses  to  a  marked  degree  the  property  of  calling  forik 
fluorescence,  as  can  easily  be  demonstrated  by  various  ex ['■■"- 
ments.    It  may  hence  bo  assumed  that  the  rod  lines  in  the 
trum  of  nort.hern  lights  are  due  to  the  Hum 
the  upper  layers  of  air,  caused  by  powerful  1 1 _,    . 

The  determination  of  the  elevation  of  northern  light«  aervca 
confirm  the  foregoing  concb 
in  the  higher  regions  of  the  •: 

The  height  of  the  auroral  crown  has  been  fonnd  to  be 
kilometres,  the  lower  boundary  V  "         '      ^      -      •- 

Of  greater  importance  for  nao 
em  lights  has  been  the  demonstration  of  ti 

nomena  hold  to  terrestrial  magnet" 

which  our  globe  is  the  conductor. 

appear  suddenly  and  di  la  quickiy,  ioui  v 

he  cause  of  their  l. ..le. 

e  a  vast  ocean  the  magnetic 
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through  our  globe,  here  appearing,  there  receding,  but  forever 
Beekin>f  to  attain  its  equilibrium.  The  instrument  by  which  these 
c.  .es  are  observed  is  the  most  simple   conceivable  —  the 

1;  ■  needle.    It  is  known  that  the  direction  and  the  inclina- 

tion of  the  needle  point  out  the  magnetic  location  of  a  place. 
From  its  movement  the  degree  of  magnetic  attraction  of  any 
point  may  be  accurately  determined.  If  sudden  deviations  and 
fluctuations  of  the  needle  occur,  this  evidently  is  an  indication 
that  the  magnetic  condition  of  the  earth  has  been  disturbed.  K 
BXich  variations  always  occur  simultaneously  with  the  Bp|)earance 
of  northern  lights,  this  is  to  be  regarded  as  proof  that  an  inti- 
mate relation  exists  between  these  phenomena  and  terrestrial 

aguetism.     Strong  northern  lights,  in  fact,  exert  so  great  an 

flueuoe  on  the  magnetic  condition  of  the  earth,  that  the  appear- 
nce  of  the  plu^nomenon  in  some  northern  latitude  may  be  in- 
ferred from  the  sudden  oscillations  of  the  needle  in  places  where 
the  lights  are  not  visible.  But  the  most  striking  connection  be- 
tween terrestrial  magnetism  and  northern  lights  is  glmwn  by  the 
j)osition  of  the  light-crown  in  the  heavens.  The  center  of  this  is 
always  to  be  fuund  at  that  point  where  the  dipping-needle,  if  pro- 
longed, would  meet  the  aurora.  The  rays  emanating  from  the  arc 
have  the  direction  of  the  earth's  magnetic  jiower ;  they  are  there- 
fore parallel,  and  only  apparently  converge  to  a  point.  The  crown 
of  light  has  in  truth  no  fixed  place  in  the  heavens,  but  like  the 
rainbow  its  position  depends  on  the  point  from  which  it  is  ob- 
served, and  thus  moves  with  the  observer.  But  the  dipping-neodie 
in  every  place  points  to  the  center  of  the  crown. 

It  may  hence  be  assorted  that  the  northern  lights  hold  an  inti- 
mate relation  to  the  changes  of  terrestrial  magnetism  as  indi- 
cated by  the  oscillation  of  the  neerlle,  and  that  both  phenomena 
must  have  one  and  the  same  cause.  The  explanation  of  this 
cause  has  been  sought  in  various  ways,  but  an  interpretation 

hich  would  be  universally  accepted  has  thus  fur  not  been  ad- 
▼anced.  One  of  the  first  attempts  to  solve  the  pr«;blem  was  made 
by  the  physicist  De  la  Rive,  of  Geneva,  in  1862.  It  was  based  on 
an  experiment  tlevi.se<l  by  him,  in  which  he  attem]>ted  an  imita- 
tion of  these  phononieua  on  a  small  scale.  He  held  that  vapors 
charged  with  pi^itive  electricity  rise  into  the  higher  regions  of 
ti       '  '  '  •'     '  '  ijjig  charged  with  the  nega- 

>  en  by  the  trade-winds  to  the 

lew,  ftft  goon  an  the  tennioQ  is  suflicient  to  overcome  the  non-con- 
jp  .._._..., /•  .1     .. :_  ._!:.»    i;i.,  rin  insulator  Hes  between 

1  the  neg."»tive  electricity 

'  by  the  appearance 

.   ilie  atmospliero  must 

►T,  with  the  lower  layers 
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of  air  as  the  aeparating  me<Iium.  An  actnal  proof  that  the  north- 
ern lights  are  caused  by  oleotric  currents  in  the  atmosphere  iiraa 

atte-mpted  by  lAMnstrom  in  1883.  He  covered  the  pi 
mountains  in  northern  Finland  with  a  netwi>rk  oi 
raised  several  metres  above  the  ground  and  provided  it  with  hun- 
dreds of  metal  points.  The  whole  was  insulated  and  connoctcxl 
with  a  zinc  plate  buried  in  damp  ground  in  the  ]>lain  Ik'Iow.  A 
continuous  electric  current  from  the  air  to  the  ground  was  notice 
able,  and  a  light  which  appeared  hovering  over  the  me*^-^  •-  --is 
showed,  when  examined  by  the  spectroscope,  the  chat  lo 

line  of  the  auroral  sjiectrum. 

The  theories,  however,  according  to  which  the  northern  lights 
are  a  flowing  together  of  terrestrial  and  atmospheric  electricity 
of  opposite  kinds,  leave  unanswered  the  qu'  'a 

of  these  electric  fluids.    As  no  adequate  can  >xx 

the  globe  for  such  a  tremendous  evolution  of  electricity,  attention 
was  directed  to  the  sun  as  the  source  of  it  all.  Why  should  not 
Helios,  the  giver  of  all  light  and  life  of  our  world,  be  as  woU  the 
creator  of  that  inexhaustible  force  of  nature  that  is  revealed  in 
the  splendors  of  the  northera  lights  ? 

As  the  endless  supply  of  light  and  heat  which  is  mdiated  into 
space  by  the  sun,  is  accounted  for  by  the  contraction  of  that  body, 
this  may  also  be  assigned  as  the  cause  of  the  stuijendous  genera- 
tion of  olectricity.  Accofding  to  the  theory  of  Kant  and  Laplaco, 
the  sun  and  other  heavenly  botlies  are  assumed  to  have  been 
formed  by  the  condensation  of  vapors  which  originally  filled  all 
space.  This  condensation  is  still  going  on  in  the  snn  in  oonc^ 
quence  of  the  enormous  radiation  of  heat  into  space,  and  with  it 
the  consequent  contraction. 

Possibly  also  there  might  be  suggested  as  a  cause  the  cooling 
process  which  the  sun  is  undergoing.  It  may  be  assur-  '  • -.-i, 
thjit  vast  amounts  of  electricity  are  hurled  into  space  •» 

ignited  masses  of  gas,  whose  eruption  from  the  sun  va- 
stantly  observed.    But  it  is  more  pnibable  that  the  pun  .1  ,    ,, 

the  earth  by  induction.  Try  the  following  experiment:  Ta  n  u- 
lated  spheres  are  placed  near  one  anol '  •  '^i-n'  ^ 

contact.    On  one  of  these  spheres  a  bar  ol  .  . 
there  is  fastened  a  screen  made  of  some  good  coi 
If  one  of  the  spheres  is  char 
say,  for  instance,  negative  >  i 
case  positive  electricity — will,  by  induction,  be 
other  sphere.     Ac-  ''  -'   ■'- 

will  in  the  mean  tii 

similar  to  this  may  be  assumed  t<i  be  goin^  ou 
and  the  earth. 

The  sun's  eloctrioity,  which  inay  be  r 
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account  of  the  preponderance  of  metal  in  the  composition  of  that 
body,  generates  positive  electricity  on  the  earth  by  induction, 
while  the  negative  electricity  passes  over  into  the  atmosphere  sur- 
rounding the  earth.  The  constitution  of  the  air  at  different  times 
and  at  different  places  favors  this  process  more  or  less.  The  con- 
ducting metallic  rod  of  our  electrical  experiments  may  be  consid- 
ered here  as  being  replaced  by  mountain-peaks  projecting  high 
into  the  air. 

If  the  equatorial  currents,  already  mentioned  by  De  la  Rive, 
are  borne  in  mind,  it  is  evident  that  the  air  at  the  poles  must  be 
highly  electrified,  and  that  an  exchange  must  then  and  there  take 
place  between  the  negative  electricity  and  the  positive  (induced) 
electricity.  This  exchange  gives  rise  to  phenomena  of  light  iden- 
tical with  those  observed  as  northern  lights  at  the  north  pole  and 
as  southern  lights  at  the  south  pole. 

This  theory  is  strengthened  by  the  observation  that  northern, 
lights  are  closely  connected  with  the  apjwarauco  of  sun-spots  and 
protuberances  on  tlio  sun.  Already  iu  former  times  a  certain 
periodicity  of  northern  lights  was  noticed.  Besides  the  annual 
period  in  which  they  appear  most  frequently  at  the  times  of  the 
equinox,  and  least  frequently  at  the  times  of  the  solstices,  a  period 
of  eleven  years  has  been  observed,  corresponding  closely  to  that 
of  the  sun-spots,  the  maximum  of  which  coincides  with  the  maxi- 
mum of  northern  lights. 

The  appearance  of  sun-spots  and  protuberances,  the  connection 
between  which  was  pointed  out  by  Tacchini  in  1885,  maj'  be  re- 
garded as  signs  of  changes  occurring  on  the  sim,  probably  involv- 
ing increased  combustion. 

This  increased  activity  must  influence  the  induced  terrestrial 
electricity,  and  in  conBequenco  also  the  phenomena  of  northern 
lights.  The  variations  and  declinations  of  the  magnetic  needle, 
moreover,  give  indubitable  proof  of  the  connection  between 
the  periods  of  sun-spots  and  the  electrical  condition  of  the 
earth. 

It  should  not  seem  strange  that  the  terms  electric  and  mag- 
netic condition  have  been  here  used  as  synonymous.  Since  Oer- 
sted's discovery  of  the  influence  of  the  electric  current  on  the  mag- 
netic ni«edlo,  and  Ampere's  theory  of  magnetism,  electricity  and 
ir  m  are  regarded  as  merely  two  different  forms  of  one  and 

ti:  ..  .L  force  of  nature. —  Translcded  for  the  Pitinihir  Srifure 
Monthly  from  Ueber  Land  und  Meer. 


inion,  In  LU  presidential  address  b«fore  the 
I  miTvtir  of  tlid  rifcant  proftrem  of  pftleonto- 
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DRAGONS,  FABLED  AND  REAL. 
Bt  m.  madbice  maikdbox. 

IHE  geological  age  of  reptiles  wtvs  marked  by  vari'in.s  ciin>jt 
seemingly  ouly  partly  perfected  forms,  which  appear  l<j  havu 
passed  away  without  leaving  any  permanent  descent.  To  it  bo- 
long  the  relics  of  those  flying  reptiles,  the  Rhamphorhynchns  and 
the  PtcTodadyls.  The  type  of  the  pterodactylean  wing  was  not 
at  all  liko  that  of  the  wings  of  birds,  which  were  yet  to  come,  and 
were  beginning  to  appear  when  the  reptilian  era  appr'">''f'f.. .?  itg 
close.    The  apparatus  for  flying  was  not  formetl  by  an;.  4 

modification  of  the  limbs,  but  rather,  like  that  of  the  but-,  ■•  .s 
constituted  by  a  broad  fold  of  the  skin,  attache<l  to  and  »ust4u'u<.i 
by  the  digits  of  the  fore-limb.  The  last  or  outer  digit,  greatly 
elongated,  formed  a  rigid  side  bordering  and  sii'  '  -w 

chute,  which  was  further  attached  along  the  i  i.e 

arm,  and  in  the  Rhamphorhynchus  was  continued  to  the  taU. 
These  animals  also  had  a  long  tail  ending  in  a  membrouo,  lfU»> 
tained  by  rigid  ribs,  that  served  as  a  kind  of  rudder. 

There  were  giants  and  dwarfs  among  the  pterosaurianB.  Of 
the  former  were  the  Pteranodiis,  of  the  Kansas  Cretaceous;  bimI 
of  the  latter,  little  Jurassic  pterodactyls,  which  were  not  larger 
than  a  lark. 

The  hieratic  traditions  of  dragons  appear  at  first  sight  to  hare 
been  inspired  by  the  singular  forms  of  these  mouiiters;  and  it 
would  be  easy  enough  to  suppose  that  the  sim|  '  -  •  •  -  ,^^ 
makers  of  the  middle  ages  were  acquainted  wii  .  >  j. 

ans,  and  patterned  after  them  in  sculpturing  the  drogons  and 
griffins  which  they  set  up  at  church  entrances.  ^^  '  ''  'iil 
not.    Man's  imagination  is  always  capable  of  ossHK'i  ■  nt 

forms  into  individuals,  and  even  of  inventing  '  .1 

the  dragons  of  art  were  such  inventions  is  provec  l.  ,  .  u.  J 

attachments  which  the  artists  aflixed  to  their  strange  coi  s. 

Some  of  their  creatures,  if  living,  would  have  had  a  hr..'  •'! 

fly  with  the  wings  they  gave  them ;  ajid  othprs  would  l...  » 

greatly  embarrassed  to  make  nso  of  all  the  ap])ondagBa  with  > 
a  hand  more  lavish  than  wise  b  ■  " 

Movement  by  flying,  the  r»':  -  ?ttTI  oil!" 

dream  for  man,  has  had  a  charm  for  tho  m\ 
religions  concur  in  tho  coi  -•  ' 

shoulderii  of  their  goiis,  g' 
There  were  necessary  for  tho  troii 
company  and  service,  and  tod'-'  ' 
forms    likewise    supernatural 


DRACOXS,  FABLED  AND  REAL, 


809 


mid  liragoiiH.  St.  Michael  the  archangel,  with  the 
wiuffs  of  a  bird,  lies  low  and  slays  the  fallen  augel  Lucifer, 
having  bats'  wings.  Dragons  have  also  had  their  contests  with 
saints.  St.  Qeorgo  defeated  a  monstrous  dragon  ;  other  holy  per- 
aonagos  followed  his  example,  and  the  times  became  very  hard 
for  gargoyles,  tarasques,  and  guivres.     Many  of  the  dragons  were 


riB.  t.— Wi^drD  DKAoriit*. 
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slain,  and  an  old  monkish  chronicle  tolls  how  the  skin  of  one  of 
them  was  hung  from  an  arch  in  a  church.    The  historians  and 

ise  men  of  antiquity  did  not  forget  to  describo  these  monsters. 

liny  sjieaks  of  a  precious  stone,  called  draconlkui,  which  could 
only  bo  found  in  the  head  of  a  dragon.  St.  Augustine  informs 
us  that  "  tlie  dragon  often  rests  in  his  den  ;  but  whenever  he  feels 
the  moisture  of  the  air  he  is  able  to  rise  on  his  wings  and  fly  with 
great  impetuosity."  Other  authors  exhibit  dragons  ejecting  fire 
and  smoke  from  their  burning  throats,  and  enveloping  in  Hameij 
the  audacious  enemy  who  ventures  to  attack  them.  Such  fables 
found  crwlence  as  late  as  the  sixteenth  century.  Even  the  grave 
Gb>SKner  believed  in  the  existence  of  these  creatures,  and  has 
8ai<l :  "  Numerous  dragons  are  found  in  Ethiopia,  a  fact  to  bo 
attributed  to  the  heat  that  prevails  in  that  country.  They  ar© 
also  to  l>e  found  in  India  ami  Liliya,  where  they  reach  a  length 
of  fifteen  feet,  and  the  thickness  of  the  trunk  of  a  tree ;  but  t^ey 
HI  "     V  in  India  than  in  any  other  country.     Two 

K  known  :  those  that  live  in  the  mountainous 

country  art?  large,  alert,  and  swift,  and  have  a  crest,  while  those 

at  live  -I  '-■■  -  -nons  are  sluggish  and  idle.    The  former 

ve  wir  •  r  have  not ;  some  have  f»H>t,  and  can  get 

1  I   vision  is  sharp,  their  hearing 

•"■■T-  that  ren.'Mui  the  poets  have 

tiut  niuM  wm  not  get.    Near 

ijM'Uitt  wiili  their  breaUi»aad  rings  with 


■ ;.  \ho  littlo  sauriuas,  which  mrw  cu 


;ir 


i^ftCTodcmt  iguanans  and  by  othiTS  with  the  agamians,  and  of 
Fsomo  of  which  we  give  represeutationa. 

Tliere  live  in  the  forests  of  India,  the  Malay  Archipelago,  and 

tho   Philippine   Islands,  lizards,  whone  Bpeckled  dress  and  odd 

forms  have  long  made  thi-m  ohjocts  i)f  interest  to  collectors.    Th«y 

live  exclusively  on  insects,  which  thoy  hunt  with  extreme  agility 

of  pursuit  along  the  trunks  and  iiiuoug  the  branches  of  trees.    In 

whatever  spot  they  may  be  hiding,  their  variegated  liveries  of 

[gray  and  brown,  speckled  sviih  black,  yellow,  or  green,  mask  tln'm 

effectively  and  cause  them  to  pass  unperceived  in  the  cracks  or 

among  the  inequalities  of  the  bark.    Squatting  under  this  cover, 

^they  await  the  coming  of  some  insect  within  reach  of  them :  or 

hey  may  be  seen  running  rapidly  and  suddenly  covering  consid- 

Brable  Bpatte,  by  a  kind  of  flight,  to  place  themselves  upon  another 

ree  or  fix  themselves  near  a  vine.     Nature  has  been,  in  fact, 

'pleased  to  facilitate  the  movemejits  of  these  lively  and  graceful 

biM'rigs  by  an  ingenious  artifice.    By  the  ai<l  of  their  parachute, 

dragons  can  execute  leaps  in  the  air  of  considerable  length,  and 

)ass  from  one  tree  to  another  as  if  by  flying.     But  it  must  n«tt  be 

[supposed  that  they  can  fly  after  the  manner  of  birds.    They  ran 

descend  rapidly,  describing  a  large  parabola,  sometimes  almost  a 

horizoutul,  but  can  not  fly  upward. 

I  h.ave  frp(pi(>ntly  observe<l  these  jiretty  little  sjiurians  in  Java. 
The  first  time  I  saw  one  I  succeeded  in  shooting  him  with  a  small- 
biired  gun  loaded  with  fine  shot.  When  1  picke<l  my  victim  up 
,1  was  somewhat  surprised  to  find  that  I  had  a  dragon ;  for  its 
Jerky  ami  irr€<gular  flight  along  a  large  tree  ha<l  caused  me  to 
suppose  tliat  it  was  some  kind  of  a  grasshopper  or  moth,  which  I 
could  not  get  in  any  other  way  than  by  shooting, 

Tho  <lragous,  as  Cuvier  says,  fly  by  means  of  their  ribs.   Tlieir 

irst  six  pairs  of  false  ribs,  instea<l   of  being  atUiched  to  the 

smum,  are  drawn  out  and  prolonged,  so  as  to  constitute  the 

ramework  of  a  kind  of  umbrella,   the  covering  of    which  is 

fformed  of  a  wide  membrane  making  a  fold  in  the  skin  of  the 

lanks.    This  membrane  is  in<lependent  of  the  limbs.    When  at 

rest,  it  is  folded  up  along  each  flank;  but  it  can  be  quickly  un- 

f  '"    ■    lid  spread  out  in  cast' of  netHl.    The  nunw  patngiuin  has 

S        ^     i>n  to  it.    The  he^ul  and  neck  are  ornaiiH'ntcd  with  crests 

and  dewlaps,  often  variegated  with  brilliantly  defined  colors; 

a  long  tail  gives  them  a  singular  gait  which  is  not  without 


The 


little  fl>ing  liz^irds  inhabit  forests  and  ganlen 

'  • '"•'■<ing  than  to  watch  Iheii*  mana-u- 

»n«  observed,  Uiey  execute  their 
Hunuitig  swiftly  along  tho 
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disappointed  after  they  have  missod  it;  pursuing  one  annilier; 
inliating  their  dewlaps  and  depressing  their  crests  when  enr»ir«>d, 
thoy  Hy  away  spfisuKxlically  to  drop  a  fow  yai'  _', 

down  upon  another  tree,  along  whidi  they  cois  o- 

lations.  In  some  dragons  the  tynipantim  is  visible,  in  otbots  ii 
is  hidden  by  a  fold  of  the  skin.     A  si)ecial  >:  '  '   >> 

has  been  constituted  for  tho  latter,  while  Uu  :» 

genus  Draco.  This  genus  \s  represented  by  six  spociott,  of  which 
threo  inhabit  the  island  of  Java;  one,  recognizable  V-  '  -^ — *'  rd 
nostrils,  is  peculiar  to  continent-il  India;  the  fifth  \i^  u 

island  of  Timor ;  and  the  sixth  is  found  at  Pulu  Penang.  'J'he 
Drannncuhis  Inhabits  Ambuyua  in  the  Mohiccaii,  C'eUdNX),  and 
the  Philipi)itie  Islands. 

The  dragons  are  the  only  existing  reptiles  tl  ^i 

of  aerial  locomotion.    Other  sauriaus  have  fold«  ;  .  ....4. ^  ;.„e 

flanks :  but  in  no  other  of  them  is  this  disposition  so  dovt'lofied  as 
in  a  curious  gcckotian,  the   Ptychozoon  hv  '    '  "a 

and  other  Suuda  Islands.    A  broad  meuibran  .0 

temples  to  the  tail,  whore  it  is  divided  into  slit  lobes,  is  bmail- 
ened  along  the  flanks.     Without  reacliing  the  '  '  "    \o 

pal^igium  of  tlm  dragnn-s,  or  pn.ssHs.sing  its*  rigid  :>• 

resents  a  kind  of  parachute,  the  importance  of  which  amy  have 

bt«jn  augnieutinl  by  long  use  ;  or  else  we  may  n '  *'  '*   n- 

sions  of  the  skin  as  survivals  of  a  provij!i(»n  wi  .r 

profoundly  changed  habits  have  rendered  useless. 

It  may  be  added  that  the  livery  of  the  Piychozoon  is  "f  "" 
nature  as  to  assure  it  all  the  ad  vantJiges  of  protective  rc»i 
The  green  color,  yellowish  on  the  upper  side  of  the  >• 
along  the  flanks,  varied  with  brown  lin«»  or  tran.-  n 

faacite,  constitutes  a  general  tone  which  becoxnes,  with  v 
ease,  con founde<i  with  the  bfirk  and  pa-  ti 

the  trees  are  covered  wht>re  tliey  in\s»  lli  r 

the  Popular  Science  Monthly  from  La  Nature. 

[To  this  iiocount  of  lliese  inturosting  aninnAU  wo  add  a  jwfv 
trait  of  tlje  frilled  lizard  {C  hlnrnydv^aunut  A'inff»»),  vi  -:. 

sesses  an  appendage  of  different  structure  from  thti  win: 
dragons,  but  at  the  first  view  reminding  one  nf  tlium. 
which  is  its  conspicuous  ornament,  is 
is  toothed  on  the  edge.    It  does  nr«»  ^ 
animal  is  grown,  and  iucreasec^i' 
lar 
nf)l 

extends  well  beyond  thom.    Al 
of  f  ■       '      ■     • 
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body ;  but  it  is  very  irascible,  and  directly  it  is  frighterM^'  •»  •^^a- 
vates  the  frill  or  ruff  and  makes  for  a  troe,  whore,  if  ov>  .  ii 

throws  itself  upon  its  stern,  raising  its  head  and  ch-  .s 

it  can  upon  the  fore-legs,  then,  doubling  its  tail  u;  luu 

body,  and  displaying  a  very  formidable  set  of  teeth  from  the  ©on- 
cavity  of  its  large  frill,  it  boldly  faces  an  opji'  ■  "  ■        '    li- 

ously  whatever  is  presented  to  it,  and  even  vem  ;t« 

rage  as  to  fairly  make  a  charge  at  its  enemy."  M.  Mocqiiurd  aays 
it  is  quite  inoffensive.  It  is  nearly  three  feet  in  '  ■  ''  .  including 
its  very  long  tail,  is  of  a  tawny  color,  with  m'  the  bock 

and  blackish  rings  on  the  tail.  The  teeth  on  its  fringe  hare  whito 
ends,  and  at  a  distance  look  like  pearls.  It  belongs  to  ti"  •'•■'•••ly 
of  the  agamians,  and  is  represented  only  by  a  single  in 

A  ustralia. — E  ditor.  ] 


ALCHEMIST'S  GOLD. 

By  M.  A.  DE  BOCiUS. 

**  rpiTE  definite  and  unci  I  r 

-*-  elements,  as  wu  rey 
have  occurred  to  an  ancient  philosopher,  or  rather  would  havo 
been  dismissed  by  him  as  ridiculous :  it  had  to  be  imposed  upon 
us  by  the  incontestable  force  of  the  exi)eri menial  method,  \n  this, 
then,  the  final  limit  of  our  conceptions  and  liopc^  ?  Not  at  all ; 
for  refilly  this  limit  has  never  been  accepted  by  cli"*""-*-'  f"-^-"' 
as  a  present  fact,  which  they  have  always  hoped  U> 

This  paragraph,  quoted  from  Berthelot's  "  '  i»- 

istry,"  explains  why  so  many  distinguished  me; , v.ir 

days  in  seeking  the  transmutation  of  metals.    Did  they  find  it  ? 
Excellent  minds  assure  us  tliat  they  did  not,  1"  -it^  of 

the  infinitely  more  powerful  forces  we  now  hir.  -iKf.-.al. 

we  have  not  been  able  to  decompose  any  meiaL    OUiors  vxii 
that  the  rr         "    l-   is  not  conolii.tive;   for  numer> 
prftcesses  li-  n  lost,  and  we  knew  how  to  conv*  i 

vinegar  long  before  w©  could  analyze  either  substance ; 

is  one  element — time — which  tV-    'i^rn«,  wit*-    **■•■■ 

life,  can  not  use  as  their  predcc.  ■•,    Wh- 

who  would  bind  himself  down  for 

powder  or  the  philosopher's  atone—  i  ^ , 

ferment  of  inorganic  substances — or  ■ 

up'  ature  to  '  MtinuiiUwu  u, 


u 
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art;  the  beginning  of  ■which  is  to  lie,  the  middle  to  work,  and  the 
end  to  bog  ") — have  acquired  considerable  wealth,  the  source  of 
which  it  is  hard  to  divine  in  any  other  way.  M.  Louis  Figuier 
has  collated  the  stories  of  the  principal  of  them  in  his  "  History 
of  Alchemy."  I  purpose  in  this  article  to  describo  some  mixlals 
which  wtTt*  struck  from  gold  which  was  said  to  have  been  com- 
poundinl.  1  have  seen  one  of  the  pieces,  and  tried  to  buy  it  for 
purposes  of  analysis,  but  the  holder  would  not  sell  it.  Probably 
an  interesting  collection  might  be  made  of  such  medals. 

In  1312  Raymond  Lulle  went  to  tlm  British  Islands  in  an 
eflFort  to  induce  Kings  Edward  III  and  Robert  Bruce  to  engage  in 
a  crusade,  and  promised  to  jwiy  all  the  expenses  of  the  expedition 
by  means  of  his  art.  King  Edward,  more  concerned  about 
making  gold  than  about  going  to  the  Holy  Land,  furnished  the 
alchemist  with  a  lab«)ratory  in  the  Tower  of  London ;  and  there 
Raymond,  ticcording  to  a  declaration  in  his  will, at  a  single  opera- 
tion convcrtf'd  fifty  pounds  of  mercury,  lca<l,  and  tin  into  "gold." 
This  "  gold  "  was  used  in  striking ''rare  nobles,"  some  of  which 
weighed  as  much  as  ten  ducats,  and  must,  therefore,  have  been  as 
large  as  a  French  hundrtnl-franc  piece.  Under  the  name  of  Rjiy- 
m'nid's  nobles,  they  have  been  much  sought  for  by  English  col- 
lectors, 

Kiug  Henry  VI  granted  to  several  alchemists  the  right  of 
making  gold  and  silver  out  of  the  base  metals.  The  proilucts  of 
their  industry  were  probaVjly  used  for  coining  the  false  money, 
the  emission  of  which  provoked  prohibitory  measures  from  the 
Scotch  Parliament.  Conrad  Barchusen,  a  Dutch  chemist  of  the 
bi'ginning  of  the  eighteenth  century,  assumed  that  the  "gold" 
of  Henry  VI  was  obtained  by  putting  mercury  and  sulphate  of 
copper  in  an  iron  crucible  witli  a  little  water.  The  cop]>er,  set 
free  by  the  action  of  the  iron,  formed  with  the  mercury  an  amal- 
gam which,  washed  and  pressed  to  drive  out  the  soluble  sub- 
stances and  the  excess  of  mercury,  gave  on  fusion  a  metal  having 
the  color  of  gold,  but  lighter,  and  readily  taking  the  impress  of 
the  die. 

At  ab<jut  the  same  time.  Barbe  de  Cilloy — wife  of  the  Emperor 
Sigismuud  of  Germany — pretended  that  she  harl  foimd  the  j)hi- 
h>s<)|»l»cr's  st^jne,  in  order  to  injiko  her  subjects  accept  an  alloy  of 
copiwr  aud  arsenic  for  silver,  and  an  alloy  of  gold,  copper,  and 
iiilvur  for  gold.  The  alchemist  Jean  de  Laaz  solicited  from  her 
the  privilege  of  beinir  present  at  one  of  her  tranirmutations.    Ho 

\  was  simple  enough  fi>  n^proach  her 
Mtid  fd/-  Ibis  heliarelv  csi'^iicd  L'oing 

\T  of  Frauc-f.  in  (fnisid- 
ower  to  coin  monev  <iC 
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"  silver,"  some  of  the  pieces  of  which  were  tlescribwl  by  De  Planis 
Campy  as  still  existing  in  103S.  They  bore  his  nanio  aiid  thi* 
threu  hearts  of  Ids  arms. 

Moui-ouis  *  t.eils  of  a  merchant  of  Lubeck  who  trnnsfonneiJ 
lead  into  a  hundred  "  gold  "  liv^ee  in  the  pre3en(je  of  GontaTUi 
AdolpUus,  King  of  Sweden;  and  who  furnished  t1  -  '  !  from 
which  ducats  were  coined,  bearing  on  one  side  thi  if  the 

prince,  and  on  the  other  side  his  arms,  associated  with  alchemic 
symbols,  in  recollection  of  the  origin  of  the  metal.  The  merrhant 
died  some  years  afterward,  leaving  an  enormous  fortune,  although 
hia  trade  had  been  insignificant. 

Christian  IV  of  Denmark,  in  164fi,  appointe<l  as  "  alchemist  to 
the  king  "  Oaspfir  Harbach,  who  made  him  some  "  Rold."  from 
which  were  coined  medaU  bearing  the  inscription  "I  '  *«- 

mini  ('Behold  the  wonders  of  the  Lord  'V  HUT."  Vm 
O — O,  designating  mercury. 

An  Austrian  uumed  Rirhtansen,  in   1(1 1> 
from  one  of  his  frien<ls  a  cjwket  containing  ;         ,  ,,  .  •"; 

with  a  grain  of  this  powder,  the  Count  de  Kutz,  director  of  tho 
mines  of  the  empire  at  Prague,  in  the  presence  of  the  Emperor 
Ferdinand  III  and  the  absence  of  Richtuusen,  transformed  three 
livres  or  six  marks  of  mercury  into  five  marks  of  "  gold.*'  Kodnlph 
had  struck  in  this  "  gold  "  a  medal  which  still  exist€»d  in  the  Treas- 
ury at  Vienna  in  1797.  It  re'preseuts  the  god  of  the  aun  lyirryinir 
the  eaduceus  and  having  ^v^ngs  on  his  feet — all  by  way  of  reminder 
of  the  formation  of  "gold"  by  the  aid  of  mercury. f  In  1G50  the 
emperor  made  a  second  precipitation  at  Prague,  from  lead :  and 
the  medal  struck  on  this  occasion  bore  the  ir  -«•* 

progenies  pluiubo  jnognata  parente"  {'*  Q*A(lk}n  I      ^    ^  .  aA 

parent '').  This  modal  was  still  shown  in  the  last  century,  in  the 
collection  of  the  Chateau  d' *     '        (Tyrol).    Ri.  '  '  -eivod 

for  his  discovery  the  charai  title  of  Biir<'i 

General  Paykhul,  in  l7t>B,  made  for  King  Charles  Xil  of  Swe- 
den, with  lejid  and  n  few  grains  of  his  powder,  \:t  '  -■  •' 
veillance  of  artillery-general  Ilarnilton  and  the  chr: 
mass  of  "gohl"  sufficient  for  the  coinage  of  one  liundnxi   iuhI 

forty-seven  ducats;  a  commemorative  medal,  slrucV  ■••   '^^ '—- 

sion,  from  the  same  "  gold,"  weighed  two  ducats  an 

scription  " /To^  au7-fi7/i  arte  chimuux  ronfinvif  II  1. 

V.  PaikhuU"  ("This  gold  O.  A.  V  t',MUl,nll  r,r 

cal  art  at  Holm  in  1706  "). 

•  '•  Vojmgo  il'AUrtMjfitf." 

f  ,\r»ea\r  (to  iptrtnniv,  the  malp)  wm  oi. 

nf  trnnfroritntion.      ffi  Tft|>oni   whItfnM   r.i 

thir 
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lu  1704  a  goldsmith  of  Luheck,  named  Stolle,  received  a  visit 
from  a  stranger,  supposed  to  be  the  celebrated  a<iept  Lascaris, 
who,  after  a  discussion  respecting  the  txansmutation  of  metals, 
left  with  him,  as  a  proof  of  the  possibility  of  the  operation,  an 
ingot  weighing  about  a  half-livre,  which  he  said  he  had  just 
made ;  he  asked  Stolle  to  treat  it  with  antimony  to  purify  it,  heat 
it,  and  cut  it  into  seven  pieces.  He  then  left  two  of  the  p)iece8 
with  the  goldsmith  as  a  souvenir,  and  added  eight  ducats.  One 
of  the  pieces  was  given  to  King  Augustus  of  Poland,  and  the 
other  was  deposited  in  the  collection  of  medals  at  Lubeck.  They 
bore  the  inscription  "  O  tu  .  .  .  philosophorum  "  ("  O  thou  ...  of 
philosophers !  "■),  which  the  adept  had  hatl  engraved  by  the  gold- 
smith. 

A  Provencal  locksmith,  named  Jean  Troins,  who  called  him- 
self the  Sieur  Delisle,*  fabricated  in  the  presence  of  M,  do  Saint- 
Muurice,  president  of  the  mint  at  Lyons,  and  at  the  Chateau  Saiut- 
Auban,  two  ingots  of  "  gold,"  one  from  mercury  and  the  other 
from  lead.  On  trying  to  strike  medals  from  this  preparation  at 
Lyons,  the  minter  found  it  "  so  hard  that  it  was  not  jwssible  to 
work  it."  It  was  then  sent  to  Paris,  to  the  controller-general  of 
finance,  who  had  a  number  of  medals  struck  from  it  bearing  the 
iuacription  "  Aurum  ex  arte  factum,"  ("  Gold  made  by  art").  One 
of  the  medals  was  deposited  in  the  Royal  Cabinet,  and,  according 
if)  Langlot-Dufrosnoy,  its  allotted  square  was  still  existing  at  the 
mint  in  1762.  I  have  handled  and  have  an  impression  of  a  piece 
which,  although  the  inscription  is  not  identical  with  that  described 
by  Dufrosnoy,  was  most  probably  made  from  Delisle's  metaLf 
Its  density  is  perceptibly  different  from  that  of  gold,  and  that 
should  give  it  a  place  in  the  class  of  tokens  without  value.  Some 
spots  of  verdigris  disappeared  under  the  action  of  nitric  acid, 
which  did  not  attack  the  rest  of  the  metal.  Delisle  likewise  made, 
under  similar  circumstances,  but  with  a  different  powder,  an  ingot 
of  "  silver,"  from  which  two  crowns,  two  half-crowns,  two  quar- 
ters, and  three  ten-sous  pieces  were  struck. 

In   1717   Landgrave  Ernest  Louis  of  Hesse-Darmstadt,  who 


*  OeliMti  is  ««cu»c<l  of  liafing  boen  the  eerrant  of  Lucari?,  and  ot  bftfing  tMaaalnated 
him  in  Savoy,  b  ordrr  to  sioni  his  powder.  After  this  crime,  in  1706,  he  crtabllshed  him- 
self at  Sistcron,  wb«n<  be  married  and  soon  acbiercd  a  great  local  notoriety  bjr  changing 
nail*,  kiil*«a,  shcxvbockleg,  rings,  etc,  of  iron  and  Bte«l  into  "  gold  "  or  "  silver,"  Some 
of  these  transfonncd  objects  might,  perliaps,  slill  hf  found  in  the  eoiiniry  if  one  should  b«' 
at  ibc  palna  of  Marohinft  for  tbcm.  Dclialo  resided  in  i>iicc«Mion  at  8iiitoron,  thn  chAtvaa 
of  lid  to  hare  cnriclicd  a  merchant  named  Taxi*  ;  nl  Caat«;llanc, 

*■'  Micd  TOTetal  linicj  before  thn  bishop. 

I  iii»  WM  ft  mofli  lok«n,  liltt-  tbiiw;  which  werv  etnirk  in  F.rvRland  in 

•   -fill  to  S(.  Ifi'Uina.     That  token  was  junt  Hltp  a  twenty-fmnc 

the  Btnfj«t«r  on  one  aide  and  a  ship  on  the  other,  irith  the 
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wae  an  amateiu-  alchemist,  receive<J  by  muil  a  little  box  containing 
two  packagos  of  powder,  one  red  aud  the  other  white,  with  direc- 
tions for  using  them.  Ho  was  thus  ablo  to  enjoy  tlie  pleasoro  of 
hjmaolf  changing  load  into  *'  gold  "  and  '*  silver."  From  the  "  gold  " 
he  struck  a  few  hundTe<l  ducats,  bearing  on  one  side  his  name  and 
effigy,  and  on  tie  other  the  lion  of  Hesse  and  his  initials  E.  L- 
From  the  "silver  "  he  struck  a  hundred  thalers  bearing  hi.K  name 
and  likeness  on  one  side,  and  on  the  other  the  inscription  "  Sic  fia- 
cuit  Deo  in  trUndntwnibus"  ("  Thus  it  has  pleased  GtA  in  tribula- 
tions"), 171?,  with  the  lion  of  Hesse  and  his  initials.  8urroundf<\  by 
four  crowns. 

These  operations  made  so  much  stir  that  the  Academy  oi  s*  .- 
ences  was  moved  by  it;  and  in  1722  the  chemist  Qeoffroy  wa« 
charged  to  demonstrate  to  the  learned  company  that  these  extraor- 
dinary achievements  were  a  pure  fraud.  In  the  report,  whicJi  be 
read  on  the  15th  of  April,  he  said  :  "Since  the  main  intention  of 
the  ojwrators  is  usually  to  show  gold  or  silver  in  the  place  of  thtr 
minerals  which  they  pretend  to  transmute,  they  sometimo«*  use 
double  crucibles  or  cupels,  or  they  put  salts  of  gold  or  silver  in 
the  bottom  of  them;  they  then  cover  the  bottom  with  a  paste 
made  by  mixing  crucible-dust  with  gum-water  or  wax ;  doinj;  it 
80  that  this  false  bottom  shall  seom  to  be  the  real  bottom.  At 
other  times  they  put  gold  or  silver  dust  in  a  hole  made  in  a  piece 
of  charcoal;  or  they  saturato  charcoal  with  solutions  of  those 
metals  and  then  reduce  the  mass  to  a  powder,  in  order  to  project 
it  upon  the  substances  which  they  are  going  to  transrauta 

"  They  use  rods  with  hollowed  ends  containing  in  the  cavitiei 
gold  or  silver  filings,  and  stopped  up  with  sawdust  of  the  Mme 
wood.  Stirling  their  molten  matter  with  these  rods,  ttio  stioki 
burn,  leaving  in  the  crucible  the  metal  with  which  they  hsTfl 
been  charged.  In  an  endless  variety  of  ways  they  mix  gold  or 
silver  with  the  substances  with  which  they  work.  A  small  quan- 
tity of  gold  or  silver  will  not  show  in  a  large  quantity  of  mush 
metallic  substances  as  the  reguliuj  of  antimony,  lead,  "  -r. 

Salts  of  gold  and  silver  can  very  easily  be  mixed  with  sa:  ul, 

antimony,  and  mercury.    Grains  or  nuggets  of  gold    >  .t 

can  be  inclosed  in  leatl.    Gold  may  l>e  whitened  with  (\  '>r 

«uid  made  t^  pass  for  tin.    The  collectiou  of  gold  and  .s:  :u 

the  substances  with  which  they  have  been  mixed  may  be  madv  \t* 
pass  for  transmutation. 

"All  that  goes  on  in  the  hands  of  these  people  ahonld  Im 
watched.  For  the  aqun  fortis  or  aqua  regia  which  they  use  is  often 
already  charged  with  solutions  of  gold  or  siK'or.  The  paper*  in 
which  they  wrap  their  chemicals  are  sometimuB  loaded  with  sails 
of  these  metals;  and  ■"  "  -^l 

such  salts  in  thoir  thi<''  .tt 
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from  fumacee  charged  wth  portions  of  gold  which  had  been  ad- 
mittedly slipped  in  while  it  was  molten. 

"  Some  alchemists  have  imposed  on  their  spectators  with  nails 
half  of  iron  and  half  of  gold  or  silver.  They  make  lielieve  that 
they  effect  a  real  transmutation  of  half  of  these  nails  by  dipping 
it  into  a  pretended,  tinctiu-e.  Nothing  is  more  seductive  at  first; 
but  it  is,  after  all,  only  a  trick.  The  naUs,  Which  seemed  to  be  all 
iron,  were  really  in  two  pieces  neatly  soldered,  the  gold  or  silver 
to  the  iron,  and  washed  with  an  iron-colored  wash,  that  disap- 
peared when  they  were  dipped  into  a  suitable  liquid.  Of  this 
character  was  the  gold  and  iron  nail  formerly  to  be  seen  in  the 
cabinet  of  the  Grand  Duke  of  Tuscany  ;  of  like  nature  are  thoseJ 
half-silver  and  half-iron  nails  which  I  present  to  this  society  to- 
day. Such  also  was  the  knife  which  a  monk  once  presented  to 
E Queen  Elizabeth  of  England,  in  the  earlier  years  of  her  reign,  tlw 
end  of  the  blade  of  which  was  of  gold  ;  as  well  also  those  knives,' 
half  silver  and  half  iron,  which  a  famous  quack  scattered  a  few 
years  ago  ovur  Provence.  It  is  true  that  they  say  that  this  last 
performer  operated  on  knives  that  were  given  him,  and  which  he' 
gave  back  after  a  time  with  the  ends  of  the  blades  silvered.  But 
there  is  reason  for  supposing  that  the  change  was  made  by  cut- 
ting off  the  end  of  the  blade  and  soldering  on  a  similar  end 
of  silver. 

"  There  have  been  also  pieces  of  money  and  medals  half  gold 
and  half  aUver.  Such  pieces  were  said  to  have  been  originally 
all  silver,  half  of  which  was  turned  into  gold  by  dipping  them 
half-way  into  the  philosopher's  mixture,  without  the  outer  form 
or  the  engraved  designs  being  essentially  changetl.  I  say  that  no 
such  medal  was  ever  all  silver,  but  that  they  were  in  two  piece 


e8»^ 

one  of  silver  the  other  of  gold,  so  soldered  together  as  to  preaerve^H 


Ho: 

f  the  proper  arrangement  of  the  characters.  The  thing  could  be  eaS' 
I  ily  done  by  having  several  silver  metlals  of  the  same  kind,  a  little 
L  worn,  and  making  molds  of  them  in  sand  for  casting  copies  in  gold. 
^^The  sand  would  not  even  have  to  be  very  fine.  Tlien  let  the  med- 
^"  als  bo  cut  exactly  to  rule,  fitted  by  filing,  and  the  complementary 
I  halves  soldered  together  with  care,  to  have  the  designs  precisely 
^B.  correspond.  Any  trifling  flaw  could  be  mended  with  the  graver. 
^vThe  part  of  the  medal  that  is  of  gold,  having  been  cast  in  sand, 
I  looks  a  little  grainy  and  is  rougher  than  the  silver  part,  which 
^^waa  pressed;  but  this  fault  was  given  out  to  be  an  effect  or  a 
^^^Tool  of  the  transmutation ;  because  a  given  quantity  of  silver, 
having  a  larger  volume  than  a  like  quantity  of  gold,  the  silver 
shrunk  some  in  changing  into  goM,  leaving  the  pores  or  spaces 
that  constituted  the  grain.  The  operator,  besides,  took  pains  to 
make  the  golden  part  a  little  thinner  than  the  silver,  to  keep  up 
the  semblance;  and  to  use  only  as  much  or  not  quite  aa  -osi^scJsi. 
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gold  as  there  was  of  silver.    A  second  medal  was  prepared  u^ 
the  same  way. 

"They  also  took  a  silvtT  medal,  tii^'i  <jowti  one  half  of  it 
either  side,  without  touching  the  other  half,  till  they  redaced  it 
to  about  the  thickness  of  a  playing-card.  Then,  taking  half  of  a 
medal  of  gold,  they  split  it,  and  reducing  the  two  parts  in  tl 
required  proportioiis,.a<ljust«d  the  outside  parts  uver  the  siHl 
core,  preserving  the  proper  arraugemeut  of  the  designer.  The 
then  had  a  whole  medal,  half  silver  and  half  gold,  bat  with 
gold  part  stuifed  with  silver.  This,  they  said,  was  a  silver  modal 
which  had  not  lain  long  enough  in  the  elixir,  and  had  only  bueo 
partly  transmuted. 

"  Half  of  a  third  medal  was  superficially  gilded  with  an 
gam  of  gold,  and  represented  a  piece  which,  having  beem  merel^ 
dipped  into  the  elixir,  had  only  began  to  turn. 

"  When  this  game  was  played,  the  golden  parta  of  the  tliree 
pieces  were  whitened  with  mercury,  so  as  to  look  as  if  they  were 
all  silver.  To  make  the  deception  more  complete,  the  per^ 
former,  who  should  have  a  knack  for  conjuring,  exhibitffd  threo 
genuine  silver  pieces  that  had  not  been  tampered  with,  and  per- 
mitted the  audience  to  examine  them.  Taking  thum  back,  he 
slyly  substituted  his  prepared  pieces  for  them ;  fixed  these  in  hia 
glasses,  poured  in  as  much  of  his  elixir  as  suited  him,  and  with- 
drew them  at  the  lapse  of  the  designated  intervals  of  time.  He 
threw  them  into  the  fire  and  left  them  there  lon^  *"• 

away  the  mercury  with  which  the  gold  was  ui: ..     _  ii- 

took  them  out,  looking  as  if  they  were  half  of  ailvor  atid  half  of 
gold ;  but  with  the  difference  that,  in  cutting  the  porta 
seemed  to  be  of  gold,  one  was  merely  gilded  on  the 
another  was  gold  filled  with  silver,  and  the  third  tras  gold  alt 
through. 

"  Chemistry  furnished  these  tricksterB  with  other  mosi  ^vhiSw 
means  of  carrying  out  their  dc^ceptions.     It  was  also  y 
introduce  another,  lighter  metal  into  gold,  which,  while 
its  weight  to  that  of  an  e<|ual  volume  of  silver,  would  D'  jo 

its  color,  or  separate  from  it  in  any  part  of  the  procosa." — rrun«- 
IcUedfor  the  Papular  Scieiice  Mordhly  from.  La  Nature, 


MkWT  rvtj  corioas  fmitnnM  of  longaago  an  ojchi^ffed  te  IV  WM»*r'«  1>4olb 

on  tlio  nnnza-s  of  T)HriJlstnn.     T\xv  KubslnnttTc  «•• 
ftonnl  proDonn  ;  .is  if  we  oonW  sar  "m/  h<siirt." 
aot  "bc«t"  bj  itucJf.    Tbo  plomU  of  m 
9^M  MTM.     In  the  torh  "t<»  b«"  or  "to  bK^.i.n       -■■ 
verbs.  tber«  &r«>  dllTcrent  plnroU  for  men.  wom«»,  «i>ii 
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A  LESSON  IN  CO-OPERATION, 

Bt  clabence  n.  ousley. 

THE  commercial  method  of  the  times  seems  to  be  the  merging^ 
of  competing  enterprises  into  syndicates  and  trusts  under 
single  management.    Naturally  enough  a  similar  tendency  is  be-' 
coming  manifest  among  producers  as  well  as  among  manufactur- 
ing and  transportation  agencies.    Various  meetings  and  conven- 
tions among  farmers  of  late  have  suggested  the  establishing  of 
co-operative  stores  and  exchanges  controlled  by  a  central  bureau, 
which  shall  be  the  head  of  a  gigantic  farmers'  pool.     Indeed,  the 
first  steps  to  this  end  have  already  been  taken  in  several  Southern 
and  Western  States.     In  view  of  the  event  to  which  these  signs 
point,  it  is  not  amiss  at  this  juncture  to  interpose  a  lesson  in.  cc 
operation  fumi.shed  by  the  rise  in  1887  and  fall  in  1889  of  a  large'" 
enterprise  of  this  sort,  viz.,  the  Farmers'  Alliance  Exchange  of 
Texas.    It  is  not  the  purpose  of  this  paper  to  discuss  the  expedi- 
ency of  such  commercial  ventures.    The  intention  is  merely  to 
give  an  historical  account  of  the  particular  case  under  examina- 
tion, without  even  pointing  a  moral  further   than  that  whicl 
would  suggest  itself  to  any  thoughtful  raind — viz.,  like  causes,^ 
operating  under  like  conditions,  will  prcxiuce  like  effects. 

The  Farmers'  Alliance  of  the  Southern  States,  which  was  con- 
solidated with  other  farmers'  organizations  at  St.  Louis  in  De- 
cember last  into  the  Farmers'  Alliance  and  Industrial  Union  of 
America,  had  its  origin  in  Texas  several  years  ago.  One  of  ite 
original  purposes,  according  to  the  declaration  of  its  constitution, 
was  "  to  develop  a  better  state  financially  "  among  its  members ; 
and  in  pursuance  of  this  purpose  the  Farmers'  Alliance  Exchange 
of  Texas  was  organized.  It  was  the  first  extensive  business  exper- 
iment under  the  Alliance  movement,  which  had  meanwhile  sprea^^ 
fover  the  South,  and  was  therefore  wat<rhed  with  considerable  in-^^l 
ierest.  At  the  annual  meeting  of  the  Texas  Alliance,  at  Waco,  in 
August,  1887,  the  following  plan  of  business  was  adopted:  1.  To 
incorporate  the  Farmers'  Alliance  Exchange  of  Texas.  2.  To  sell 
farmers'  produce  and  to  buy  farmers'  supplies  as  the  farmers' 
agent,  and  to  erect  suitable  buildings  for  conducting  the  business. 

3.  The  capital  stock  to  be  $500,000,  divided  into  twenty-five  shares, 
controlled  by  twenty-five  trustees  elected  by  thk>  State  Alliance. 

4.  To  raise  the  capital  stock  by  assessing  each  member  of  the  Al- 
liance two  dollars,  and  on  receipt  of  $50,000  to  credit  each  share 

edit  to  Ije  made  for  each  subr 
it..    Tlio  twenty-five  trustees 
agency,  previously  in  operation 
ll(.^J  the  new  enter^T\s«4.    ^vwvsi."OciNs. 


time  forward  for  several  months  there  prevailtxi  among  the  mem- 
bers of  the  order  the  most  hopveful  and  enthusiastic  spirit  pa«siblo 
to  imagine,  amounting  to  almost  a  universal  conviction  that  finan- 
cial salvation  was  come. 

The  main  body  of  the  Alliance  was  composcul  of  tenant  farm- 
ers, who  aa  a  class  farm  on  the  "  third  and  fourth,"  < '  hj 
paying  a  third  of  the  cotton  and  a  fourth  of  the  com  an  mr 
the  land.  They  are  possessed  of  little  more  than  a  meager  boos^ 
hold  and  farming  equipment,  and  are  generally  compelled  to 
mortgage  the  growing  crop  to  the  country  merchant  for  th© 
year's  supplies  of  groceries,  clothing,  and  implements.  Their 
hope  was  to  escape  from  the  country  merchant,  who,  to'  say  lht» 
least,  does  not  conduct  his  business  on  the  plan  of  quick  sah-'s  and 
small  profits.  To  afford  such  escape  was  ocjually  the  design  of  the 
Exchange.  It  may  be  readily  perceived,  therefore,  that  tho  Alli- 
ance was  wrought  to  the  highest  pitch  of  excitement  in  oontem* 
plation  of  abolishing  the  awful  credit  85'stcm  which  is  a  veritable 
millstone  about  the  neck  of  the  improvident  farmer.  In  addiiion 
to  the  work  of  public  lecturers  sent  out  by  the  Alliance,  several 
papers  published  in  the  interest  of  the  order  kept  the  Exchaago 
topic  red  hot,  while  it  was  also  a  theme  for  discussion  in  the  pa- 
pers at  large,  so  that  the  general  public  was  in  a  state  of 
or  less  expectancy.  In  connection  with  the  Exchange  it  was 
nounced  by  the  Alliance  organs  and  speakers  that  the  Dtovenvni 
would  result  finally — and  not  a  very  far  off  "  finally  "  itt  that — in 
cotton  and  woolen  mills,  implement  and  wagon  factories,  a  huge 
printing-house,  etc.  A  plan  was  formulated  als<.)  for  OBtablishinf; 
an  Alliance  University,  with  departments  of  law,  >                    'id 

theology.    From  first  to  last  several  factories  have  1  .   __  i.4, 

bat  without  a  single  exception  they  have  failed  to  reach  the  stage 
of  successful  operation. 

Immediately  after  the  Waco  meeting  of  the  Alliance,  the  twen- 
ty-five trustees  met  and  delegated  the  transaction  of  business  to  a 
board  of  seven  directors,  which  was  organized  by  1'  '  "i  '  r>f 
tho  following  officers:  a  president, secretjiry,  troasur  •»- 

era!  business  manager.     Meanwhile  a  charter  had  •! 

in  accordance  with  the  foregoing  plan,  and  the  estu!  ^-at 

located  at  Dallas,  in  consideration  of  tlO,000  cosh  a  eaim 

for  buildings,  and  other  substantial  imluoomonts.    Tht-  business 
was  opened  in  September,  1S87,  in  temp»orary  quarters  iin.\ndi^l 
rent  free  by  tho  citizens  of  Dallas.    The  published  reii- 
manager  for  tli  h  shows  an 

a  cjwh  balance  10,  or  total 

This  was  a  part  of  the  IKVKK)  cash  Kubsidy,  wh 
'     '^    :aid  in  full,  wa.'i  "^     *'    klly  diacharg'  * 
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The  Exchange  commenced  business  by  handling  cotton  and 
grain,  and  farm  implements.  The  former  were  sold  after  the  plan 
of  a  regular  commission-house  ;  the  latter  were  procured  and  fur- 
nished at  good  discounts  by  centering  the  trade  direct  to  a  wliole- 
sale  dealer,  who  was  nominally  the  Alliance  implement  agent,  but 
in  fact  was  selling  on  his  own  account.  It  was  but  a  short  time, 
however,  until  the  business  was  extended  to  the  buying'  and  sell- 
ing of  dry  goods,  groceries,  and  general  supplies. 

Notwithstanding  the  lack  of  capital  which  appt^ars  from  the* 
business  manager's  reports,  the  Exchange  was  complimented  by 
the  mercantile  public  with  a  fairly  good  credit,  and  may  be  said 
to  have  commence*!  life  under  the  most  favorable  circumstances. 
The  financial  statement  for  the  forty-five  days  ending  October 
Slat,  is  as  follows : 

Aooonnta  and  bills  reoeirablo  $0,043  51 

I  Ofloe  fiitarc4  and  (uniitiiro ...        208  20      910,164  71 

Liabilititt. 

AoominU  and  bilU  payable $9,61 1  24 

Total  UatHlities $0,61124 

Netcapit4d  |6D8  47 

LoMCi. 

BipenM  aoDoant $812  64 

Uatp  aocomit ,f,,,,.,, 1,688  82 

Toul  loa^ea $1,901  4« 

Gaini. 

On  iMggiog  »nd  iirfi $70  69 

Inlereat  and  di«oouut I   80 

Conuoiagion  account 40S  41 

3terchAndi!i«. ft2 

Total  (;»inp.  875  48 

Nrllossea .,.......,.,.,,,,..,..... $1,886  98 

IflTOStlDCDt ,. $SOI  40 

Baecifsd  ftoai  donation,  eus 1,778  06 

Total  capital $1,079  4R 

Deduct  act  losdoa -.... , 1,826  08 

Net  capital 669  47 

It  will  be  observed  that  the  September  cash  balance  of  <!201.40 
liRS  been  supplemented  only  by  $l,778.0o  "  received  from  donation, 
etc.."  which  was  mainly  "  donation  "  and  little  "  etc." — that  is  to 
Sttjr,  chiefly  from  the  citizens'  subsidy  and  almost  nothing  from 
fitock  subscription.  The  statement  for  November  exhibits  an 
-nt  of  $l,r<;'2.40  from  donation  account,  and  practically 
fi-.m  stock,  with  a  net  capital  of  only  |;l,195.17,  showing 
the  -  to  be  still  operating  at  a  loss. 

amueUngof  f      ■•  "•         iber  5,  1887.  a  novel  plan 

"Mi  iij   the  central   and   chief 
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feature  of  tlie  institution,  becoming  first  the  moans  of  its  sudden 
advancement,  and  later  the  cause  of  its  sudden  mispunsiou.  It 
is  attributed,  in  the  minutes  of  the  meeting,  to  one  of  the  direct- 
ors, but  probably  owes  its  origin  to  the  manager,  who  was  the 
controlling  spirit  of  the  Exchange  enterprise  from  its  inception  to 
the  spring  of  1889 — the  period  of  his  management.  The  plan 
briefly  as  follows : 

1.  Members  of  each  Sub- Alliance,  wishing  supplies  on  crt'dit. 
to  furnish  a  schedule  of  their  probable  needs  during  t'  r  -•  i-. 
together  with  a  showing  of  their  fidl  financial  responsib:  ■! 
a  pledge  of  cotton  at  least  three  times  aa  much  as  the  amount  of 
credit. 

2,  These  several  members  of  each  Sub- Alliance  to  execute  a 
joint  note  for  the  estimated  amount  of  su])plit'.s  said  not«  to  draw 
interest  after  May  31st  and  to  be  paid  November  15th. 

It  was  designed  that  these  notes  should  be  signed  also  by  re- 
sponsible farmers  (if  necessary  to  make  them  b.i'  '  "  n 
would  secure  themselves  against  loss  by  taking  mori^  n« 
growing  crops.  In  this  way  the  country  merchant  was  to  be 
avoided. 

Tlieeo  joint  notes  acknowledged  full  consideration  in  the  face, 
and  were  to  be  credited  finally  with  the  difference  between  tb«» 
face  and  the  actual  credit  account.  The  notes  at  first  wert*  acco 
pauitni  by  a  sort  of  lx)nd  of  corresponding  number,  issued  by  I 
Exchange,  agreeing  not  to  part  ownerehip  with  the  notos :  but," 
upon  the  failure  of  the  order  during  November  and  Decern  V""-  ♦"• 
pay  in  any  considerable  amount  of  the  capital  stock,  the  avn 
donation  being  then  about  exhausted,  the  notes  were,  by  f 

the  board  of  directors  in  January,  used  as  collatfr:i1  .'.  ;i 

borrowing  money. 

The  business  manager's  report  for  the  m  y 

3l8t  showed  $4,1 57..'Jfi  increase  of  capital  du  a 

t«tal  of  $5,247.93.    The  months  of  January,  February,  nn«i  Marcb 

constituted  a  period  of  gre-at  actJA-ity.     Tl  '~ '  vo 

with  lecturers  in  the  joint  employ  of  the  S;  --^ 

Exchange  ;  "  The  Southern  Mercury,'*  organ  of  the  order,  ii: 
exteuiiive  circulation,  and   the    Exchange  wae  istmiiig  a  i-^ 
monthly  circular  letter  containing  private  advice,  diRPonnts, 
During  this  time  the  total  capital  was  increased  to  $  ':f» 

amount  of  joint  notes  reached  $2iH\074.88,  <■>"  wli'.  i 

been  advanced  to  the  amount  of  •108,.37I.0ft. 

An. 
of  Mair 
ments  that  soon  culmiuat«d  ia  a  Beri 

"The  b 
Hftruli  in  t 
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could  be  effected  at  a  reasonable  rato  of  intertsi,  lo  provide 
funds  to  purchase  goods  with  which  to  supply  the  contractH  ac- 
cepted by  the  committee  of  acceptance ;  but  all  the  efforts  made 
were  unsuccessful,  and  tended  to  produce  the  conviction  that 
those  who  controlled  the  moneyed  institutions  of  the  State  either 
did  not  choKjse  to  do  business  with  us,  or  they  feartni  the  ill  will 
if  a  certain  class  of  business  men  who  consider  their  interests 
tagonistic  to  those  of  our  order  and  corporation.  At  any  rate, 
the  causes  what,  they  may,  the  effort  to  borrow  money  in  a  suf- 
ficient quantity  failed." 

The  month  of  April  showed  an  increase  in  capital,  from  stock 
paid  in,  of  $1,520.36.  During  the  month  of  May  maturing  obliga> 
tioQs  failed  to  be  met,  notes  of  the  Exchange  went  to  protest,  and 
neral  disaster  followed,  amounting  almost  to  a  total  suspension 
business.  During  all  this  time  the  most  hopeful  statements 
were  made  by  the  manager  to  the  public,  and  the  general  frater- 
nity were  induced  by  official  utterances  to  believe  that  the  troubles 
of  their  business  were  precipitated  by  a  combination  of  bankers 
and  wholesale  merchants  to  crush  it  out.  A  meeting  of  the  State 
Alliance  Executive  Committee  was  called,  and,  after  a  few  days 
of  examination  into  the  business  at  Dallas,  the  following  call, 
signed  by  the  seven  directors,  was  issued: 

Mmhen  qfthti  Farmerii'  Allianfe  of  Texa»: 

B»XTn8zx:  Grave  iind  importflnt  issues  confrcint  us  to-<1ay.     Dnjiist  corobiiik- 

tions  seek  to  Ihrottlu  our  lawful  iind  legilitnatv  efforts  to  introUace  u  boNiQ«Bs  sjra- 
■tem  more  jtut  nml  equitable  than  ia  now  prevailing.  ...  In  order  that  the  proof 

of  the  existence  of  this  combination  may  be  siibmittod  to  yon,  and  that  a  full,  Ooe 
inference  iiiuy  be  had  with  the  brethren,  it  is  inoBt  earnestly  recommended  that 
Disaa  meeting  be  held  nt  the  rourt-bouse  in  euoh  lotinty  of  the  Stat«  on  the  eeo- 

ond  Saturday  in  Jnne,  &i  which  meeting  docnnientury  evidence  disolosing  facts  of 

vast  importance  will  be  laid  before  you,  and  a  plan  for  yoar  consideration  and 

adoption.  .  .  . 

In  addition  to  this,  there  was  issued  about  the  same  time  a 
jret  circular,  signed  by  the  officers  of  the  Exchange,  which  i«  so 

lolont  in  language  as  to  almost  merit  the  adjective  "revolu- 
>nary."    The  circular  is  too  long  for  reproduction  here,  but  the 

lain  points  may  be  summarized  as  follow : 

I.  There  was  from  the  first  a  hidden,  undcrliaoded,  masked  opposition  to  the 

luhange.    2.  That  Dallas  bankers,  wholesale  merchants,  implement  dealers,  and 

itiifacturoni  entered  into  a  combinatiun  to  crash  the  Exchange;  that  the  bnnk- 

refoaed  to  lend  the  ExchonRO  money  upon  any  terms  or  any  security,  and 

^ed  to   fiinxi  I  hem  t.o  buy  through  Jobbers.     8.  That  tlie  Dallas  combination 

^t  ttie  mail*  fnll  iind  th«  wires  red  hot"  to  prevent  the  Exchange  from  get- 

l)«X  at  Port  Worth,  Ilouston,  Galveston,  and  New  Orleans. 

SB  of  feelinc;  incited  by 
._is  of  the  Stale  Alliaiws»- 
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While  the  circulars  were  condemned  by  a  few  oonsenrative  8|rir- 
ite,  and  were  subsequently  regretted,  probably,  by  ull  rcAj»(inable 
men  in  the  order,  at  that  lime  they  were  "d 

except  by  outside  parties.     "The  Texas  }•  .  he 

Texas  State  Grange,  went  to  the  trouble  of  interviewing  promi- 
nent bankers  and  busLness  men  in  Dallas,  who  uni'  '  lenifid 
the  existence  of  any  such  combination,  and  afErm<  good- 

will for  the  Exchange,  attributing  its  failure  to  lack  of  bosi- 
ness  management.  From  the  publication  of  these  cir--^ —  in 
May,  to  the  9th  of  June,  the  Alliance  was  in  a  state  of  ■■  \- 

citement.    In  addition  to  the  circulars  and  other  p»;  '  », 

lecturers  covered  the  entire  State,  and,  by  every  poes;.  ..  -;^-u- 
ment  and  appeal,  urged  the  members  to  take  stock  and  save  the 
buainess  from  final  ruin.    The  effect  was  to  raitw  only  a 

than  $30,000,  though  subsetjuent  fruits  of  the  same  cu. ^  _  m- 

creased  that  amount  to  nearly  $5r),000.  The  statement  for  ixata 
8how8  a  total  capital  invested  of  $5(>,409.2rt. 

This  call  on  the  9th  of  June,  1888,  which  became  a  memorable 
day  in  Alliance  history,  forcibly  illustrates  the  weakness  of  such 
financial  schemes  as  depend  on  popular  suV'-"'' "'  ns,  or  p«r 
capita  assessments,  with  no  other  power  of  t  .  than  tiM 

force  of  fraternal  obligation.  The  membership  of  the  Allii 
in  Texas  had  been  frequently  estimated  by  Alliance  speaken  \ 
writers  at  250,000,  though  it  probably  never  roachwl  mOTQ 
half  that  numbei' — if  more,  it  all  the  more  Htrongly  illufitra 
the  point.  In  speaking  of  the  resources  of  the  Alliance  boainc 
it  was  common  with  leaders  to  say  that  unlimited  sums  could  be 
raised  on  call.  For  instance,  an  assessment  < 
capita  would  bring  in,  within  thirty  days,  $1 . 
according  to  the  highest  estimate  of  membership).  Here  waa  • 
case  of  prime  importance  in  which  it  was  urged  that  '  rily 
the  salvation  of  the  business  but  the  freedom  of  the  i;.  .^ 

at  stake,  and  yet  the  total  subscriptions,  first  and  last,  did  not 
exceed  $50,000. 

Notwithstanding  the  disaster  impending  in  th«»  e«rly  spring, 
the  board  of  directors  at  their  March  meeting  >  n  con- 

tract for  a  building,  to  cost  $34,117,  which  was  ...  ...  .......  com- 
pleted, though  never  one  fourth  paid  for,  and  in  April  opened 
a  branch  V  '<>  in  Bolton.  Texa.H.     Tl:  iKinesa  t*- 

ceived  suli  iTnlnreinents  fri:!!!  '-i'lz"  ■  /  hi  aVn<ilt 

•10,000. 

It 

June  I 

Exchange  easy.    Extensions  wore 

efforts  were  constantly  made  to  rai: 

maturial 
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and  extravagant  methods  of  its  first  winter,  and  in  the  summer  and 
fall  of  18S8  it  was  further  crippled  by  attacks  of  "The  Southern 
Mercury,"  the  Stato  Alliance  organ,  on  its  business  management. 
This  caused  internal  dissensions  which  threatened  at  one  time 
disrupt  the  order,  creating  two  bitter  factions,  which  for  a  loni 
time  refused  to  be  reconciled.  Early  in  1889  the  business  manz 
of  the  Exchange  resigned,  and  a  new  one  was  elected  in  his  stt 
Meanwhile  there  had  been  a  change  in  the  editorial  management 

Lof  the  "Mercury,"  and  the  spirit  of  true  fraternity  soon  reasserted 
itself,  the  order  becoming  again  firmly  cemente<l,  though  it  harl 
lost  materially  in  members.    However,  the  better  part  remained, 

.and  the  Alliance  has  since  been  happily  progressing  in  all  that 

'relates  to  social  and  economic  education. 

The  management  of  the  Exchange  during  1889  was  conserva- 
tive and  judicious,  and,  imder  other  circumstances,  he  would 
doubtless  have  made  it  a  successful  enterprise ,  but  it  was  too 

[heavily  euoumberod,  and  the  confidence  of  the  or'der  in  it  had 
3a  sacrificed.     Ilis  report  to  the  State  Alliance,  August,  1881),  is 
as  follows : 


Raoureet. 
Bzolungi!  building,  D&Uaa. . . 
Richuige  building,  Bclton  . . 
iSxchiogc  buildin;;,  LoDgviev 

I/tTc  stock,  Henrietta 

,JI«rohandi»c,  all  points B0,2St«  UO 

ooounta  finil  bill«  receivable, 

eaUaulcdgood  ..      ss.sio  flo 

$179,848  00 


170,000  OO 

12,000  00 

9.000  00 

7.600  00 


Liahilitiet. 

Bills  payable  on  merchandtsc  .  $44,704  42 

BillB  payable  on  building* 21>,800  OO 

AcoouDta  pa;»ble I,2B5  81 

176,200  8S 
Prosent  act  worth 104,667  7^ 

1179,848  00] 


Gath  rtceived  and  paid  out. 

Amount  paid  on  old  indebtedneis |84,I08  48 

Amnunl  received  from  mIc  of  land^. .  .  $14,800 

AuMjunt  received  frota  capital  8twk  ...  8,27fl  6Ql 

idlae  ulea  and  coUectioDg.  14,026  9s 

$34,108  43      184,108  4ti 

Re(x>rt  made  to  ilj^octors  in  Junuary  showed  tho  meroantile  indebtednesi  to  be  $46,000. 
The  real  fact  it  that  it  was  $76,817. 8a. 


The  State  Alliance,  in  August,  1889,  passed  a  resolution  provid- 
ing for  a  voluntary  trust  fund  of  f 76,{X)0,  or  enough  to  discharge 
■;ie  indebtedness  of  the  Exchange,  but  not  to  l>e  used  until 
11  full.    The  trust  fund  never  reached  a  third  of  the  re- 
|uire<l  amount,  and  in  December  last  the  Exchange  building  at 

'^  under  mortgage  for  $35,CHM).    Immediately  there- _ 

r  |>rfM'ft«^l*»d  to  wind  up  the  affairs  of  the  Farm- 


commenoed  to  do  bvmvv«««>-« 


without  capitiil,  Jepending  on  tlonations  ami  osstvssmeats,  wii 
no  power  to  enforce  collection.    Instead  of  ccmfinin^  its  opora- 
tions  to  buying  and  selling  as  the  farmers*  agent,  it  '  •,,, 

take  the  place  of  the  country  merchants,  and  to  fin  ^  ^    \,_f, 

on  credit  to  all  the  farmers  of  Texas.  To  do  this  succesofolly 
would  require  millions  instead  of  thousands.  The  reason  tb« 
banks  refuse*!  to  lend  money  to  the  Elxchange  in  March,  ISSSf, 
was  neither  opposition  to  the  Exchange  nor  undue  friendlineas  to 
the  jobbers,  but  plain  business  prudence.  The  F^  i  .  .  -  —^ 
doing  a  larger  business  than  its  capital  warrante<l ;  '  <« 

used  as  collateral  security  were  represented  by  .'  I'rom 

twenty-five  to  seventy-five  per  cent  less  than  the  facL  ^>.  ^..^  notes, 
and  while  innocent  purchasers  could  be  protected  in  the  coorts, 
still  litigation  is  a  resort  which  every  prudent  bnsineas  man  trial 
to  avoid  ;  some  of  the  joint  notes  were  offset  by  bonds  agreeinfr 
not  to  part  ownership,  while  as  a  matter  of  fact  they  were  placed 
in  serious  jeopardy  by  being  put  up  as  ■    "  "  •       -        ^_ 

tensive  loans.    The  wisdom  of  these  prcr  4 

in  the  final  outcome  of  the  Exchange's  management. 

In  October  last  the  representatives  of  the  trust  m  b 

reached  about  $17,000,  perceiving  that  it  would  bo  iniul  t 

the  ends  sought,  met  at  Dallas  and  placed  it  in  the  hands  ot  the 
manager,  instructing  him  to  save  such  part  of  the  Exchangt'  a* 
might  be  possible.  Since  the  sale  of  the  buUding  there  has  been 
organized  a  new  corporation,  composed  of  Alliance  mt-mbers  rep- 
resenting the  trust  fund ;  and  this  new  corporation,  known  as  the 
Farmers'  Alliance  Commercial  Agency,  has  purchased  the  Es- 
change  building,  and  designs  carrying  on  a  gener:>'  "  '<! 

selling  agency.    It  is  to  be  hope<l  that  the  new  ent< ' .  !•« 

more  successful  than  the  old  one  was. 


AooosDiso  to  Oademim's  rerienr  of  parallax  inveeUgBtiaiM,  the  diataaet  at 
forty  of  iho  fixed  stara  Las  lieen  npprrixiinatoly  detenninMl.  Tbe  dinjiropcrtinn  W- 
twtwn  this  nainber  and  the  uiiinber  of  star-  of  wliicb  w^  kTi"^w  nuthiiiir  i«  w?  irrMt, 
says  Mr.  A.  M.  Clarke,  that  generid  cooclunions  *eo(n  '  nd 

D«igative  oac«  can  hare  no  weight.     But  It  ib  ovidont  t:...:  ■< 

always  tiiuse  ncBrost  to  thu  earth.    Seven  of  thou  whuae  '  i 
tiertttiniMl  are  in\'ifliblo  to  the  naked  oye.  while  ono  is  neari  ,ii 

aru  De:iror  than  Cupella,  V(*eii,  Arctnrim,  or  Caiiopn*.     A  f  i» 

hv  dedifced   that  tbo  <1i  l.etweeti  the  »t:  i,» 

rnsh-liKlit  U  not  more  r  nt  pomjiared  wn  t 

fltar  eotiiparcMl  with  a  potent  sun.    Siriiis  etnitd  ft.^oo  limes  as  i' 
nlnth-mojTnltudo  star  11,677  A rKolander-Oolzen  -    '■^•''    ■"'  ■•-' 
mach  in/orior  to  Arctams.    Inc()ual!ti<3a  uf  the  - 
inombcrs  uf  revolving  eystOtns;  a*,  for  iMtaooc,  Jrvri'i-  ■iii'j"."'  ■ 
oCltia  oompanioua.'* 
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UNTIL  recently,  the  habits  of  animals  seem  to  have  been  con- 
sidered simply  as  interesting  manifestations  of  their  life, 
but  without  any  special  reference  to  their  relations  to  the  intel- 
lectual paiii  of  the  creatures  concerned.  But  unless  we  assume 
that  animals  are  devoid  of  mind  and  true  intelligence — an  ex- 
treme and  untenable  jjosition — there  must  be  a  possible  science  of 
comparative  psychology,  as  there  is  of  comparative  anatomy  and 
hysiology.  The  study  of  animal  intelligence  is  possible,  inter- 
and  important,  whether  we  regard  man  as  derived  from 
some  lower  form,  and  his  intellectual  as  well  as  his  physical  being 
the  result  of  evolution ;  or  whether  we  consider  that  man  stands 
wholly  apart  in  origin  either  as  to  body  or  mind.  In  the  latter 
case,  the  study  of  the  lower  forms  of  mind  affords  a  useful  con- 
trast with  its  highest  developmont  as  seen  in  man  ;  in  the  former, 
we  aim  at  the  construction  of  a  ladder  by  which  we  may  climb 
from  the  simplest  manifestations  of  consciousness  to  the  highest 
{wrformances  of  the  most  gigantic  human  intellect. 

1  have  selected  the  study  of  squirrel  psychology  as  the  subject 
of  this  paper,  because  so  little  seems  to  have  been  written  on  the 
subject;  because  these  animals  are  open  to  the  observation  of 
every  one ;  and  chiefly  because  I  have  been  able  to  give  special 
attention  to  them  myself.  Their  habits  will  be  considered  princi- 
pally, but  not  exclusively,  from  the  psychological  standpoint; 
and  I  shall  apply  the  comparative  method,  making  such  refer- 
ences to  the  habits  and  intulligeuce  of  other  rodents  as  seem  to 
throw  light  on  those  of  the  squirrel.  While  some  attention  has 
boon  paid  to  other  species  of  squirrels,  my  studies  have  been 
chiefly  on  the  ground  squirrel  (Tamian  Lysteri)  and  the  red 
squirrel  {Sciurus  Hudsoniti^). 

Those  species^in  many  respects,  form  a  contrast  to  each  other. 
Tl>e  chipmunk,  chipping  squirrel,  or  hackee,  has  his  abode  under- 
ground in  a  specially  constructed  burrow;  the  rod  squirrel,  or 
chickftree,  lives  in  nests  in  trees :  and  the  iutolligence  of  the  latter 
seems  to  be  altogether  of  a  much  higher  order  than  in  the  ground 
squirrcL  This  was  abundantly  illustrated  in  my  experiments 
with  an  ordinary  wire  rat-trap  having  a  spring  door.  The  trap 
was  scarceUy  laid  down  near  the  haunts  of  the  chipmunk  l)efore 
'  "  "  .  my  eyes ;  and  there  was  never  any 
Uj  .  ■  V  as  wore  wanted.    On  several  occa- 


sions,  when  one  had  escaped  in  the  room,  oa  placing  a  Rmal]  armk 
in  the  cage,  the  creature  re-entered  it  almost  at  om  ■ 

Very  different  was  it  with  the  red  -  '  t  ttxey  en- 

tered the  trap,  but  not  afterward.    T'    .  i   it,  somv- 

times  two  or  three  together,  ran  round  it  on  the  upper  rail  of  the 
fence  on  which  it  was  placed,  or  sat  on  top  of  it. — in  short,  did 
everything  but  enter  it — all  the  while  seeming  to  enjoy  the  whok 
greatly. 

Having  secured  a  couple  of  ground  squirrels  in  the  mannrr 
described,  1  kept  them  under  observation  for  the  period  doring 
which  they  sui-Arived,  viz.,  one  for  about  a  month  and  the  uther 
for  between  two  and  three  months.  From  the  first,  one  of  ttium 
seemed  to  take  more  kindly  to  his  new  surroundings  than  thv 
other;  one  appeared  shy  and  dull,  while  his  fellow  seemtjd  ae 
happy  as  any  chipmunk  might  be.  They  wore  captured  in  Sep- 
tember, and  it  has  often  occurred  to  me  that  their  habit  of  hiber- 
nation had  something  to  do  with  the  behavior  of  the  oi  "  lifh 
we  should  exjwct  tliat,  in  such  a  matter,  both  would  be  <ir 

considerably  affected.  The  degree  to  which,  whUe  retaining  their 
original  habits,  the  latter  became  modified  in  confinement,  for- 
nished  me  with  an  Interesting  study,  and  suggested  many  prob- 
lems. My  experience  does  not  agree  wholly  with  that  of  Audu- 
bon and  Bachmanu,  who  say,  in  their  "Quadrupeds  of  North 
America,"  "  We  are  doubtful  whether  this  species  can  at  any 
time  be  perfectly  tamed."  The  one  of  my  chiimiunks  that  sur- 
vived longest  became  in  a  short  time  so  tame  that  he  would  eat 
from  the  hand,  and  even  looked  to  be  fed  in  this  way.  True,  any 
noise,  or  any  unusual  movement,  might  startle  the  <  i  '  ,  when 
he  would  make  the  quick  dart  away  so  characterist  le  spe- 

cies in  the  wild  state.  But  from  this  he  very  quickly  recoveivd, 
and  the  tendency  to  be  thus  frightened  grew  less  and  less.  Tho 
authors  referred  to  also  state  that  "  they  apjieared  to  hare  tmmo 
aversion  to  playing  on  a  wheel,  which  is  so  favorite  an  amnae- 
ment  of  the  true  squirrels."  This  does  not  at  all  agroo  with  my 
observations;  for  though  at  first  my  chipmunk  waa  apt  to  be 
startled  when  he  found  the  revolver  of  his  «■  *>is 

entering  it,  ho  soon  got  used  to  it,  and  delight*.".  ..:  ..        as 

any  squirrel  could — in  fact,  he  used  it  by  night  and  by  day.  mani- 
festing an  ability  to  control  it  which  !-•  •    -       ■  jj 
ness  with  which  such  animals  adapt  ti  ii 
cult  movements,  and  which  shows  how  highly  d- 
parts  of  the  brain  must  be     '  '  '                          ' 
and  kindre<l  functions.     I  i 
the  same  authors.    They  maintain  that 
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It  has  usually  been  assumed  that  squirrels,  and  indeed  most 
rodents,  feed  wholly  on  vegetable  food,  aud  that  in  those  instances 
in  which  the  contrary  has  been  observed  there  was  evidence  of  a 
perverted  or  morbid  appetit*!.  Audubon  and  Bachmaun,  however, 
state  that  the  flying  squirrel  (Pteroviys  volucella,  Des.)  has  been 
caught  in  traps  baited  with  meat.  A  number  of  writers,*  espe- 
cially within  the  past  few  years,  have  drawn  attention  to  tieah- 
eating  habits  in  several  rodents,  mostly  under  peculiar  circum- 
stances. Some  interesting  questions  arise  in  this  connection: 
1.  In  how  far  is  any  rodent  carnivorous,  when  abundance  of  all 
the  different  kinds  of  vegetable  food  that  the  animal  uses  is  at 
hand  ?  2.  What  is  the  relation  between  confinement  and  altered 
appetites  ?  3.  In  how  far  are  such  altered  appetites  evidence  of 
morbid  or  perverted  conditions,  and  in  how  far  simply  the  expres- 
sion of  physiological  needs  ?  The  whole  subject,  I  am  inclined  to 
think,  might  be  placed  on  a  broad  and  sound  physiological 
foundation  ;  but,  before  that  can  be  done,  many  accurate  observa- 
tions are  required,  and  possibly  also  many  series  of  experiments. 
If  we  may  judge  by  the  common  house  rat,  rodents  possess  uin- 
usual  plasticity  as  to  feeding  and  other  habits,  and  not  less  aa 
regards  their  mental  life.  I  found  that  my  chipmunk  would  take 
a  great  variety  of  foods,  though  the  experiment  of  feeding  with 
meat  was  not  tried.    He  drank  milk  greedily. 

There  is  one  peculiar  habit,  interesting  from  a  physiological 
point  of  view,  to  be  observed  in  squirrels  in  confinement.  A  writer 
in  "Nature"  (vol.  x  )  says,"  I  have  noticed  that  whenever  it  [the 
squirrel]  cleans  itself,  after  licking,  it  sneezes  violently  three  or 
four  times  into  its  fore-paws,  then  rubs  them  thus  damped  over  its 
fur."  An<l  this  writer  raises  the  question  as  to  whether  this  habit, 
which  he  believes  voluntary,  was  confined  to  squirrels.  He  does 
not  mention  what  sort  of  a  squirrel  his  own  was ;  but  I  have 
notice*!  this  behavior  as  of  most  frequent  occurrence  in  my  caged 
chipmunk.  It  seems  to  me,  on  the  whole,  most  natural  to  con- 
sider it  a  voluntary  act  of  the  same  character,  and  possibly  for  a 
similar  purpose,  as  cleaning  the  throat  in  the  human  subject,  or 
perhaps  even  blowing  the  nose.  And  I  am  the  more  inclined  io 
believe  that  it  is  voluntary,  from  the  account  given  of  the  flying 
siiuirrel,  as  observed  by  Prof.  G.  H.  Perkins  and  recorded  in  "  The 
American  Naturalist"  (vol.  vii).  This  writer  states  that  on  one 
ocottfiion  his  squirrel  lapped  some  ink,  but  shortly  afterward 
manifested  disgust  and  indulged  in  violent  sneezings.  Under 
t'  it  is  difficult  to  understand,  by  anything  in 

<^'  ow  the  act  could  have  been  reflex. 

ci;  ivo  iutelligonce  of  squirrels,  this  writer 

"~"  •  i'>  boliovo  that  the  flying  squirrel  does  not 

rol.  irUl  ,  •'  (VuiiuUmi  NuiifiUBt,''  *o\.  HL 
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possess  SpS  mucli  intolligence  a«i  the  grray  or  red  ur  aomo  olhor  Bp»- 
ciea."  From  the  entire  account  of  the  flying  squtrrel  givtm  by 
Prof.  Perkins,  I  should  suppose  that  the  int-elligence  of  Uiie 
and  that  of  the  ground  squirrel  are  about  on  a  par — the  oxpla 
tion  of  which  will  be  considered  later. 

A  question  of  much  interest  to  the  naturalist  and  psycholo- 
gist, it  se»im8  to  me,  is  the  following,  viz.,  to  what  extent  the  intel- 
ligence of  animals  that  hibernate  has  been  mmlified  by  this  jfrc»- 
cess.  and  in  what  directions.  With  regard  to  hibernation,  so  far 
as  the  squirrels  are  concerned,  there  seems  to  be  great  dearth  of 
accurate  observations;  in  fact,  the  same  remark  applies  t/^  the 
whole  subject  of  hiljernation,  one  of  the  most  interesting  in  the 
whole  realm  of  physiology.  A  number  of  observations  arc  to  bo 
found  scattered  through  the  literature,  but  they  art''  '  "  lack- 
ing,  in  most  cases,  in  precision  of  observation  and  .^  rec- 

ord of  dates.  From  a  short  but  valuable  paper  on  "  The  Ameri- 
can Chipmunk,"  in  "  The  Popular  Science  Monthly  "  (vol.  vii),  by 
Dr.  C.  Abbott,  we  are  led  to  believe  that  the  ground  squirrel  spends 
some  time  in  his  burrow  before  hibernation  begins,  and  tha* 

food  laid  up  is  consumed  in  part  before  the  winter  torpor  pu:. 

and  more  especially  in  the  spring  before  a  fresh  supply  is  obtaimvi 
in  the  usual  way.     Concerning  the  winter  habits  of  • 

I  have  been  able  to  learn  nothing  from  any  quarter  t U  

settles  the  question  as  to  whether  they  hibernate  or  not. 

bon  and  Bachmann  {loc.  dt.)  state  that  as  much  as  one  h^ 

a  half  of  nuts  has  been  found  in  a  single  hollow  tree  occ  v 

a  chickaree  or  red  squirrel.    They  also  state  that  this  specieB  may 

have  several  hoards.     From  different  remarks  dropped  by  tb 

writers,  from  what  I  have  myself  observcnl.  and  from  the  sta 

ments  of  Dr.  R.  Bell,  I  am  inclined  to  the  belief  that  the  red 

squirrel  and  some  other  species  do  not  regularly  hibtTr-'"  ^'^' 

whole  winter  through.    But  whether  they  hibernate  at : 

true  sensn  of  that  t<!rm;  whether  tlic  Hori  per 

nation,  followed  by  intervals  of  cont . .  -^      i!S,  durin^; 

feed ;  whether  they  remain  in  a  condition  of  partial  Inr 

slowing  of  all  the  vit«,l  proc'^  *  not  in 

bility  and  with  cessation  ot         ^  ,  etc 

seem  to  be  as  yet  wholly  undecided. 

rt  ha.«i  U. 
natft  and,  un 

that  among  warm- blooti I'd  animals,  besides 
and   some  allied  animals  hibernate,      P-  ' 
looked  into  carefully,  it  is  fraind   thai 
has  been  used  in  a  L 
It  is  highly  desiralU. .  ..... 

to  wliat  extent  the  animal 


Auda- 

■    '      .1 


ing ,"  or  "  in  winter-sleep,"  deviates  functionally  from  the  normal ; 
also,  that  the  exact  time  of  the  observations  be  recorded.  There 
is  s  ficrtain  amount  of  evidence  that  even  birds,  representing 
the  highest  type  of  activity,  may  possibly  hibernate;  and  that 
many  animals,  not  usually  thus  afifected,  may  become  so  under 
exceptional  circumstances — indeed,  that  man  himself,  owing  to 
peculiar  states  of  the  nervous  system,  may  pass  into  a  condi- 
tion ("trance")  having  much  in  common  with  the  hilH>rnatioa 
of  lower  animals.  I  think  it  is  very  probable  that,  when  the 
matter  has  been  fully  investigated,  all  degrees  of  cessation  of 
functional  activity  will  lie  found  represented,  from  the  normal 
daily  sleep  of  man  and  other  animals,  to  the  lowest  degree  of  activ- 
ity consistent  with  the  actual  maintenance  of  life.  The  flying 
uirrel  is  nocturnal  in  habits  and  excee<iingly  active,  even  in 
confinement,  as  Prof.  Perkins  {he.  cit.)  lias  shown ;  but  during  the 
daytime  it  seems  not  to  be  correspondingly  quick — in  a  condition, 
in  fact,  resembling  somewhat  that  of  a  hibernating  animal.  The 
"  diurnal  hibernation  "  of  the  bat  is  not  to  he  forgotten.  I  noticed 
that  my  chipmunk  invariably,  after  feeding,  tucked  his  head 
down  and  assumed  a  more  or  less  ball-like  form  highly  suggestive 
of  a  tendency  to  hibernation. 

There  are  many  questions  that  arise  in  connection  with  this 
subject,  one  of  which  bears  direc.tly  on  the  subject  of  comparative 
psychology:  How  and  Uj  what  extent  is  the  intelligence  of  animals 
influenced  by  hibernation?  It  may  be  considered  pretty  clear  that 
both  the  ground  squirrel  and  the  flying  squirrel  hibernate,  and 
these  are  certainly  among  the  lowest — perhaps  are  actually  the 
lowest — in  intelligence  of  the  whole  tribe.  We  know  that  struggle 
among  higher  animals  develops  mental  adaptation  and  other 
forms  of  intelligence,  and  it  is  rational  to  suppose  that  those  spe- 
cies of  squirrels  that  do  not  hibernate  throughout  the  winter,  but 
endeavor  to  prevail  over  their  surroundings,  as  well  as  to  adapt 
themsflves  to  them,  should  be  more  intelligent  than  those  spend- 
ing a  large  portion  of  e-acb  year  in  inactivity. 

My  cliipmunk,  during  its  captivity,  under  certain  circum- 
stances, kept  to  his  original  habits — e.  g.,  when  a  single  nut  was 
given  him  he  would  eat  it  immediately,  but  if  several  were  pre- 
sented at  once  he  would  hide  them  one  by  one  in  a  corner  of  his 
cage,  or,  if  sufficiently  small,  pack  them  away  in  his  cheek-pouchea 
He  did  the  same  with  cereal  grains.  When  cotton  wool  or  web- 
like material  was  placed  in  the  cage,  he  manipulated  it  a  good 
detilf  but  Anally  made  a  bed  of  it,  in  which  he  buried  himself  out 
t 

thin  the  Irifit  t>',j\  vears  attention  has  been  called  to  "  sing- 
1  mice ;  but  from  numerous  ref- 

Mjurs  that  "  8ingla%"  «t  wstt«?fivsBk!^ 
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analogous  to  it,  has  been  noticed  in  a  large  nuniLifr  ol  ru'-lt 
The  well-known  note  of  the  chipmunk,  from  which  it  has  de; 
its  name,  is  the  only  one  I  have  heard  from  it.  After  etadyiog ; 
colony  of  red  squirrels  for  some  weeks  last  sum^mef,  I  came  to  th 
conclusion  that  they  have  a  capacity  of  vocal  expresHidn  mucl 
greater  than  is  commonly  believed,  Thoir  usual  "  barking," « 
trilling,  seems  to  be  the  commonest,  the  most  iustiuctive,  and  tto 
largely  expressive  of  anything  beyond  general  satisfaction ;  bu 
I  found  that,  under  excitement,  there  were  many  other  toncc,a<t90 
ciated  with  great  complexity  of  emotion,  which  1  am  not  prvpanK 
to  analyze,  but  which  there  can  be  little  doubt  the  creatures  ihma 
selves  employ  as  a  means  of  intercommunication.  Under  uuirkcc 
excitement,  as  the  result  of  repeated  interferences,  I  have  heard 
red  squirrel  so  mingle  tones  of  a  musical  kind  that  a  Mtrangefi 
arriving  on  the  spot,  would  certainly  have  been  delude<I  i 
belief  that  ho  was  listening  to  some  bird,  or  rather  to  aii 
pair  of  birds.  The  tnusical  character  of  this  combination,  to 
with  its  continuity  and  complexity,  would  perhaps  justify 
designation  "song."  One  of  the  writers  on  musical  mice  refers 
their  singing  but  little  in  certain  instances,  except  when  exci 
which  is  a  point  of  analogy  with  the  chickaree. 

It  would  appear,  therefore,  that  it  is  likely  that,  throughov 
the  order /JodfTiYJa,  a  genuine  musical  appreciati**'  lin 

capacity  exists,  and  iii  some  instances  in  a  very  In,,        ,,       .  ani; 
that  apart  from  this  there  is  also  considerable  ability  displayed 
the  expression  of  states  of  emotion,  at  Ica-st,  by  vocal  forms, 
festly,  the  degree  to  which  animals  can  express  their 
states — and  especially  in  vocjil  forms — is  a  matter  of  the 
importance,  and    I  have    already  elsewhere  ("  Popular  Sr 
Monthly,"  March,  1887)  expressed  my  conviction   that   ani 
have  a  power  of  communicating  with  each  other,  alt 
yond  what  has  been  generally  surmised.    The  subJL. . 
with  great  difficulties,  and  calls  for  the  closest  obsorvatioua. 


The  roviewep,  in  "The  .\rnclcray,"  of  Dr.  Oliver  Lodg:«'e  "Modem  Id« 
Eleotricity "  enjphnsizes  tlio  proinist;  implied  in   the  prcwnt  rtaui   i,f  »rl«jt 
reflcarch  and  tiiutli«nintiQal  investigation  tbat  Romc  (fre&t  »t«p  for«'.  \  i 

bo  tnado,     "It  ti  bocauM  the  scientific  world,"  he  say»,  "knoira  it*.  ;i   t. 
tbo  verge  of  dig«ovone«  ae  to  the  ndhir^t  of  tho  ether,  tnora  tar  rcAohloji  pnatNlj 
thftn  the  discover,?  of  the  mi>de  ■  'ion,  that  it  live*  ia  a  stal- 

raoitcraent,  which  hinders  it  »w\  ,  "in  fiirllicr  pmprr-^  rjr  fr 

of  the  relfttive  itupurtonao  of  rfccnt  work  "  ;  nnil  li* 
prodiici^d  Darwin  wdomt  ripe  for  uIkiksi  n  .•MuTi^r  i-. 
ia  sonndcd  In  Prof.  LodgeV  book. 

•  Sec  Mpcclally  "Nataw,"  ««l.  w,"  Popular  Sdonoo  Mooihly,"  ml.  I,  tad  "  IW  ia 
mn  NutunUaL." 
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SKETCH  OF  DAVID  RITTENH0U8E. 

*'  A  S  s  citizen  of  Pennsylvania,"  says  William  Barton,  in  the 
-^-^  preface  to  his  "Memoirs  of  the  Life  of  David  Ritten- 
house";  "as  an  inestimable  public  and  private  character;  as  a; 
distinguished  son  of  science,  of  great  probity  and  extensive  use- 
fulness in  society — in  all  these  points  of  view,  the  history  of  Dr. 
Rittenhouse  may  be  contemplated  as  holding  a  relationship  with 
almost  every  object  connected  with  science  and  art  in  his  day 
at  could  in  any  way  contribute  to  the  well-being  of  mankind  in 

;eneral  and  his  native  country  in  particular."    He,  in  fact,  ac- 

uired  a  fame  in  the  period  of  the  infancy  of  American  science, 
thfl  nature  and  extent  of  which  can  hardly  be  realized  in  this 

ay ;  and  his  gifts,  then  regarded  as  extraordinary,  were  always 
freoly  placed  at  the  service  <»f  the  public. 

David  Rittenhouse  was  born  in  Roxborough  Township,  near 
Qermantown,  Pa.,  April  8,  1732,  and  died  in  Philadelphia,  June 
26,  1796.  He  was  descended  from  a  family  of  paper-makers  resid- 
ing at  Arnheim,  Guolderland.  His  groat-grandfather,  William 
Rittenhouse,  a  Mennonite  preacher,  came  from  Holland  with  his 
family  in  lti87-*88;  was  the  first  Mennonite  minister  in  Penusyl- 
Tania ;  and  established  the  first  paper-mill  in  this  country,  at  the 
Bpot  where  David  was  horn. 

David  was  early  put  to  work  on  the  farm,  and  was  plowing  at 

'ourteen  years  of  age.  An  uncle  dying  had  left  him  a  chest  of '| 
ols  and  a  few  books  on  arithmetic  and  geometry,  with  some 
manuscript  mathematical  calculations.  These  furnished  pala- 
table food  to  his  mind,  and  his  biogi'aphers  tell  of  his  having  cov- 
ered the  handle  of  his  plow  and  the  fences  around  the  field  with 
his  workings  of  the  problems  which  they  set  before  him.  As  the 
uncle  mentioned  above  was  his  mother's  brotlier,  it  is  inferred 
that  he  inherited  his  genius  from  his  mother's  side.  His  mechani- 
cal talent  was  shown  in  his  construction  of  a  complete  wat«ir-wheel 
in  miniature  when  eight  years  old,  a  wooden  clock  when  seventeen, 
and  a  clock  with  metallic  works  at  a  later  age.    His  father  was  not 

e disposed  at  first  to  favor  the  youth's  tastes,  but  eventually  he  fur- 
nished him  with  money  enough  to  buy  a  set  of  clock-making  tools; 
and  David  built  a  workshop  at  Norriton,  whither  the  family  had 
removed,  where  he  carried  on  the  clock-making  business  for  several 
jrears.  He  at  the  same  time  pursued  his  studies  so  diligently  that 
he  impaired  his  constitution,  and  contracted  a  pain  that  afflicted 
him  all  his  life.  Astronomy  appeared  to  bo  his  favorite  .study ; 
and  he  was  interested  in  optics  and  mechanical  science.  He  dis- 
covered '  lently,  the  method  of  fluxions,  of  which, 
in  his  i:                             dge  of  what  Newton  and  Levh^Ux  Xv^A 


fat 
■bp< 

^^01 

^Ftoc 


I 


THE  POPULAR  SCIENCE  MONTHLY. 


done,  he  believed  himself  to  be  the  originator;  and  mastered 
English  trauslatioD  by  Motte  of  Newton's  "  Principia." 

The  acquaintance  which  he  formed  in  1751  with  Thomaa  Bi 
ton,  who  afterward  married  his  sister,  had  an  important  inflaeoi 
in  shaping  his  career.  Ritteuhouse,  according  to  WiUiam  Barton, 
"  possessed  a  sublime  native  genius ;  which,  however,  was  yet  'bu 
veiy  imperfectly  cultivated  for  want  of  indispensable  tnt- 
extending  the  bounds  of  natural  kaowlwlge,"  Barton  had  • 
those  means,  and  had  acquired  the  reputation  of  being  a  man  of 
learning.  He  found  Rittenhouse's  society  profitable,  and  Ritten* 
house  found  his  equally  so.  Barton  aided  Rittenhouse  greatly  by- 
helping  him  to  the  books  he  needed.  Partly  tbn  instrn- 
mcntality  a  circulating  library  was  established  at  _  . :  ■  ii ;  aril 
he  bought  books  for  Rittenhouse  when  he  went  to  Europe. 

Mr.  Rittenhouse  was  called   upon  in  17C3   t<j    ' 
initial  of  the  boundary -line  between  Pennsylvania 
his  particular  duty  being  defined  to  be  to  ascertain  and  fix  the 
"circle  to  be  drawn  at  twelve  miles*  distance  from  N  —  ''    ■" 
northward  and  westward,  with  the  beginning  of  the  ; 
gree  of  north  latitude,"  etc.    Tlie  work  was  an  arduous  one,  and 
involved  going  through  a  number  of  tedious  and  intricate  calcu- 
lations.   It  was  performed  in  a  satisfactory  manner,  for  which 
acknowledgment  was  made  in  the  shape  of  <-  M!?ation, 

and  with  instruments  to  a  large  extent  of   i  .  .    ...   ...t's  own 

making ;  and  his  observations  were  accepted  without  change 
by  the  official  astronomers,  Mason  and  Dixon,  when  they  took 
charge  of  the  work.  He  was  afterward  appointed  to  a  similar 
work  in  1769,  by  the  commission  to  settle  the  boundary  batwma 
New  York  and  Pennsylvania.  Among  his  ecienf'" 
this  period  were  the  investigation  of  variations  in  :  »Ba 

of  the  pendulum  under  changes  of  temperature,  with  the  dvrioo 
of  a  plan  for  compensation,  and  the  construction  of  what  ho  t;aDed 
a  metalline  thermometer.  This  instrument  was  so  niadu — on  the 
principle  of  the  exyiansion  and  contraction  of  metalH  undor  varia- 
tions of  temperature — that  the  degrees  of  heat  and  cold  were  in- 
dicated by  the  movements  of  an  index  moving  alon)o;  a  graduated 
semicircle.     It  was  adapttid,  in  form        '     "  ' 

the  pocket.     He  discussud  the  comj^' 

light  of  an  experiment  that  had  boon   reported  Ui  the  Royal 
8<x;iety,  and  observed,  in  a  lettt?r  to  ^'     ^'    '        »'    •      •* 
the  experiment  did  not  please  him,  he 
"  if  the  particles  of  water  were  in  a<;tuiU  <•• 

cult  to  concave  how  ■ >■-'••  — i  >  t-  • 

gravity  ;  yet  we  find 
We  find  him  also  at  t ' 
apoculutions  on   «i... 
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18  ono  having  published  the  result  of  calculations  he  had 
made  respecting  the  fulfillment  of  Archimedes's  famous  didum  on 
the  subject,  Mr.  Rittenhouee  gave  the  result  of  his  own  computa- 
tions, which  was  that  "  the  force  wherewith  a  man  acts  when  ho 
[lifts  a  weight  of  two  hundred  pounds,  if  applied  without  inter- 
mission for  the  space  of  one  hundred  and  five  years,  is  sufficient, 
without  any  machinery,  to  move  the  earth  one  inch  in  that  time; 
and  it  must,  from  the  velocity  received  by  that  force  alone,  con- 
tinue forever  after  to  move  at  the  rate  of  one  inch  in  fifty  years." 
The  first  calculator  had  computed  that  twenty-seven  billions  of 
years  would  be  required  to  accomplish  the  movement 

Mr.  Rittenhouse's  reputation  as  an  astronomer  became  coii>^^| 
spicuous,  and  his  name,  according  to  Mr.  Barton,  acquired  al^H 
celebrity  even  iu  the  Old  World, "  of  which  his  early  but  now 
much-increased  fame  in  his  native  country  was  a  sure  presage." 
A  groat  bound  was  given  to  his  fame  by  his  construction  of  an 
orrery,  or  apparatus  for  illustrating  the  planetary  motions,  and 
by  the  conspicuous  part  which  he  took  in  the  observations  of  the 
transit  of  Venus  of  1769. 

The  design  of  the  orrery  is  indicated  in  the  correspondence 
with  Mr.  Barton  in  17G7,  in  the  course  of  which  Mr.  Rittenhouse 
says ;  "  I  did  not  design  a  machine  which  should  give  the  igno- 
rant in  astronomy  a  just  view  of  the  solar  system ;  but  would 
rather  astonish  the  skillful  and  curious  examiner  by  a  most  accu- 
rate correspondence  between  the  situations  and  motions  of  our 
little  representatives  of  the  heavenly  bodies  and  the  situations 
and  motions  of  those  bodies  themselves.  I  would  have  my  orre; 
really  useful  by  making  it  capable  of  informing  us  truly  of  astro- 
nomical phenomena  for  any  particular  point  of  time,  which  I  do 
not  find  that  any  orrery  yet  made  can  do." 

This  instrument  was  bought  before  it  was  finished  for  Princ 
ton  College.  The  trustees  of  the  College  of  Philadelphia  had  also' 
been  bargaining  for  it,  and  were  disappointed  over  the  ttim  the 
affair  had  taken.  Mr.  Rittenhouse  had  made  a  saving  clause  in 
his  bargain  in  favor  of  the  College  of  Philadelphia,  in  agreement 
with  which  he  began  another  orrery  for  that  institution.  "This," 
he  said,  "  I  am  not  sorry  for,  since  the  making  of  the  second  will 
be  but  an  amusement  compared  with  the  first ;  and  who  knows 
but  that  the  rest  of  the  colonies  may  catch  the  contagion  ?  "  The 
sum  of  two  hundred  pounds  was  obtained  toward  paying  for  the 
instrumont  by  means  of  lectures  on  astronomy  delivered  by  Rit- 
t     '  "     Triend,  the  Rev.  Dr.  Smith,  Provost  of  the  College  of 

]  .  !  .  .1,  concerning  which  the  Rov.  Dr.  Pet-ers  wrote, "  The 
doctor  iu  hia  introductory  lecture  was  honored  with  the  principal 
r    n     f  .:"    v-~^  ;    -'•  y.\^(^  swallowed  every  word  ho  said 

ads  the  eating  of  the  choicest  viands. 
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and  in  the  close,  when  he  came  to  mention  the  orrery,  ho 
excelled  his  very  self."  The  members  of  the  Assembly  of  Pei 
vania  took  a  view  of  the  orrery,  and,  "  being  of  the  opinion  that 
greatly  exceeds  all  others  hitherto  constructed,  in  demonBtrutiog 
the  true  Situations  of  the  celestial  Bodies,  their  Magnitudeas,  Mo- 
tions, Distances,  Periods,  Eclipses,  and  Order,  upon  the  principles 
of  the  Newtonian  System,"  voted  the  constructor  three  hundred 
pounds  in  consideration  of  his  mathematical  genius  and  mochaii- 
ical  abilities,  and  appointed  a  committee  to  agree  with  him  for  a 
new  orrery  for  the  use  of  the  public.  Tliis  purpose  was  not  car- 
ried out.  Mr.  Rittenhouso  became  engaged  in  public  enterprises^ 
which  occupied  his  time  till  the  beginning  of  the  Revolatian, 
when  all  other  interests  were  suspende(L 

The  praises  which  were  bestowed  upon  Mr.  Rittenhouse  for  his 
orrery  were  extravagant,  and  seem  iidw  even  absurd ;  but  noth- 
ing, perhaps,  can  more  clearly  illustrate  the  infantine  condition  of 
American  science  at  the  time. 

Mr.  Barton,  by  way  of  emphasizing  the  assertion  that  the  skill 
and  accuracy  he  displayetl  in  the  construction  of  his  mathonuU- 
ical  and  astronomical  instruments  were  not  sit  '  "  'lar 

works  of  the  most  celebrated  British  matheu  .rk« 

that  "his  profoundness  in  astronomical  science  and  his  wondurfal 
ingenuity,  manifested  in  the  construction  of  hi.s  orr  '  wo  bim 
without  a  rival  in  the  twofold  character  of  an  ii  ."r  and 

mechanic,"  Dr.  Jedediah  Morse,  in  his  "Qeogniphy"  (1789), 
noticing  some  of  the  more  prominent  productions  of  s<'-  ••»;<'~  in- 
genuity and  skill  in  America,  observed  that  "every  c<  job 
of  machinery  may  be  expected  from  a  country,  a  native  *>ou  of 
which,  reaching  this  inestimable  object  in  its  highest  point,  has 
epitomized  the  motions  of  the  spheres  that  roll  throughout  lira 
universe."  Mr.  Thomas  Penn,  of  London.  ■ 
instrument  could  have  been  executed  in  Pt 
low  wrote,  in  the  "  Vision  of  Columbus  " : 

Sw  the  Hnge  Rittonljonso,  witli  ardent  oye, 
Lift  the  long  tube  and  pierce  the  atarrj  xky; 
Clear  in  his  tIoh-  tlio  circling  syatotns  roll, 
And  broader  splendors  gild  the  contrnl  pot» ; 
He  marks  whiit  laws  th'  eoconlrio  woad'ren  bind, 
Oopio9  Crention  in  Ida  forming  mind. 
And  bid'<  bi'ncalti  tiia  Imnd  lu  •einblonce  riw. 
With  tnimio  orba,  tb«  labors  of  tk«  »kif» 

ThomftB  Jefferson,  i 
ar  an  Prtaident  of  i 
in  hla  "NotflB  on  Virginia,"  in  rt 
aaseriion  that  Am 
cia&;oiw  tutta  of  ., 
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supposed  Mr.  Rittenhouse  second  to  no  astronomer  living;  that  in 
genius  he  must  be  the  first,  beca\ise  he  is  self-taught.  As  an  artist 
he  has  exhibited  as  great  a  proof  of  mechauical  genius  as  the 
world  has  ever  produced.  He  has  not,  indeed,  nuide  a  world ;  but 
he  has  by  imitation  approached  nearer  its  Maker  than  any  man 
who  has  lived  from  the  creation  to  this  day." 

A  committee  of  thirteen  persons  was  appointed  by  the  Ameri- 
can Philosophical  Society  early  in  17C9  to  view  the  transit  of 
Venus,  which  was  to  occur  on  the  3d  of  June — a  phenomenon 
which  had  been  scientifically  observed  only  twice  before.  This 
committee  was  divided  into  three,  for  observation  at  three  sta- 
tions— Philadelphia,  Mr.  Rittenhouse's  home  at  Norriton,  and  the 
lighthouse  near  Cape  Henlopen.  Three  other  observers  were  as- 
8o<!iated  with  Mr.  Rittenhouse  at  Norriton.  An  observatory  was 
furni-ihod,  and  the  preparations  and  calculations  preliminary  to 
taking  the  observations  were  made  by  Mr.  Rittenhouse.  Some 
instruments  were  bought  for  the  other  stations.  For  Norriton  a 
reflecting  telescope  was  furnished  by  Mr.  Maskelyne,  Astronomer 
Royal  at  Greenwich — afterward  given  to  the  Philadelphia  College 
— an  astronomical  quadrant  by  the  Earl  of  Stirling,  of  Blast  Jer- 
sey ;  and  an  equal-altitude  instrument,  a  transit  telescope,  and  a 
timepiece  were  made  by  Mr.  Rittenhouse.  The  results  of  the  ob- 
servations were  communic^vted  to  the  American  Philosophical 
Society,  and  a  report  of  them  was  furnished  to  Mr.  Maskelyne, 
who  declared  that  they  seemed  excellent  and  complete,  and  did 
honor  to  the  gentlemen  who  made  them  and  to  those  who  pro- 
moted the  imdertaking.  The  whole  affair,  in  fact,  gave  the  ob- 
servers great  credit  abroad,  and  was  regardod  ns  promising  well 
for  the  future  of  American  science.  The  importance  of  the  obser- 
vation may  be  judged  from  the  fact  that  it  furnished  one  of  the 
elements  for  verifying  the  great  astronomical  unit — the  earth's 
distance  from  the  sun. 

On  the  0th  of  November  following  this  observation  a  transit 
of  Mercury — the  fourth  ever  witnessed — was  observed  at  Norriton 
by  Mr.  Rittenhouse  and  his  fellow-astronomers,  and  a  report  on 
the  subject  wjis  filed  with  the  Philosophical  Society.  Shortly 
after  this  the  difference  of  the  meridians  of  Norriton  and  Phila- 
delphia was  determined  by  a  committee,  of  which  Mr.  Rittenhouse 
:it  the  request  of  Mr.  Ma.skelyne,  who  wished  to  connect 
1 ...  .rvatioiis  of  the  longitude  of  Norriton  with  those  made  by 
Messrs.  Mason  and  Dixon  in  the  course  of  measuring  the  degroo 
of  hitiludt-t. 

About  this  time  a  scheme  was  started  by  Dr.  Smith  to  induce 
Mr.  Rittonhonge  to  remove  to  Philadelphia.  Recommending  him 
'of  the  Lo,T,Ti  OfT  '  1 1  before  the 
atud  to  the  Spe<i;  i  ho  "ougjbit. 
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to  be  encouraged  to  come  to  town,  to  take  a  lead  in  a  mani 
are,  optical  and  mathematical,  which  never  had  boea  attemi 

in  America,  and  drew  thousands  of  pounds  to  F  '  '  ' 
ments,  often  ill-finished;  and  it  would  redoui 
Philadelphia  to  take  a  lead  in  this,  and  of  the  Assembly  l«>  en^ 
courage  it."  The  proposition  was  received  enthusijut ■  ■  "•  aod 
the  whole  house  rose  to  vote  for  Mr.  Ritteuhouse,  otic  >  i^ai^ 

hers  exclaiming,  "Our  uame  is  legion  for  this  vote."    Tlio 
bly  adjourned,  however,  without  jiassing  the  bill,  alihough 
Rittnnhouse  was  afterward  appointed  to  the  position  for  w 
he  was  named  in  it.    He  removed  to  PI  '^ia 

account,  in  the  fall  of  1770,    The  next  sci     i.,     _         ,  „utii 
which  he  appears  to  have  been  engaged  was  the  obeerration 
the  comet  of  1770,  of  which  he  calculated  the  elements,  aad 
municated  the  results  to  the  American  Philosophical   Soi 
We  afterward  find  him,  with  several  other  gentlemen,  mi 
experiments  on  the  electric  eel  for  the  purpose  of  a--- '  -ni 
origin  of  the  shock  which  the  auimal  emits  on  bei.  .i 

Fr.om  this  time  on,  Rittenhouse  was  to  a  considerable 
engaged  in  works  in  the  service  of  the  public,  to  some  of  wLi 
was  called  in  consequence  of  his  scientific  ability  and  mec] 
skill,  to  others  commended  by  his  character  as  a  citizen  im 
integrity.    He  was  given  charge  of  the  State-House  clock 
pointed  to  survey  the  lands  between  the  Susquehanna  and 
ware  Rivers ;  to  superintend  the  impn  i  of  the  ? 

and  to  determine  the  northwestern  i  ly  of  tlj> 

between  New  York  and  Pennsylvania. 

In  1776  the  American  Philosophical  Society  p: 
Pennsylvania  Assembly  a  plan  for  the  erection  of 
under  State  control,  with  Mr,  Rittenhouse  as  "public  astitinf 
^sal  observer";  describing  him  as  "a  gentleman  whose  abil 
eculative  as  well  as  practical,  would  do  honor  to  any  cnu 
Under  his  auspices  the  work  could  now  be  n 
the  greatest  advantages;  and  others  may  bo  bred  ^, 
prosecute  it  in  future  times;  but,  if  the  present  opi 
neglected,  perhaps  whole  centuries  rauy  ti 
rescue  such  a  man  from  the  drudgery  of  i 
him  an  occasion  of  indulging  th.e  bent  of  his  genius  with  advi 
tage  to  his  country,  is  an  honor  which  crowned  bouds  tnigh' 
in ;  but  it  is  an  honor  also,  which  it  is  hoped,  in  <lie  er. 
native,  Pennsylvania  would  not  jield  to  the  gr- 
people  on  earth,"    The  Revolution  came  on,  ar-  * 
not  carried  out. 

In  view  of  that  crisis,  Mr.  I 

prepare  molds  and  have  iron  l  ....  ,.  .. 
with  the  people  for  their  leaden  onv 
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mittee  of  Safety,  to  arrange  for  casting  cannon ;  to  view  a  site  for 
the  erection  of  a  Continental  powder-mill ;  to  conduct  experi- 
ments for  rifling  cannon  and  musket  balls;  to  devise  a  method 
of  fastening  a  chain  for  the  protection  of  the  river ;  to  superin- 
tend the  manufacture  of  saltpeter,  and  to  locate  a  magazine  for 
military  stores.  He  was  a  member  of  the  Committee  of  Safety 
in  April,  its  vico-prosidout  in  August,  and  its  presiding  officer  in 
November,  1776.  In  1776  lie  was  a  member  of  the  Assembly  from 
Philadelphia,  and  a  member  of  the  first  Constitutional  Conven- 
tion of  Pennsylvania;  a  member  of  the  Board  of  War;  and  one 
of  the  Council  of  Safety,  which  had  absolute  powers.  He  waaj 
the  first  State  Treasurer  of  Pennsylvania,  from  1777  to  1789,  when. 
he  declined  to  serve  any  longer.  Ho  was  the  first  Director  of  the 
nited  States  Mint,  serving  for  three  years  from  1792;  and  he 
was  called  upon  on  several  occasions  to  serve  on  commissions  for 
the  adjustment  of  boundaries.  In  connection  with  these  public 
mployments  we  find  a  curious  letter  from  Mr.  Jefferson  to  Mr, 
Rittenhouse,  ^vritten  in  1778,  protesting  against  his  wasting  his 
abilities  on  affairs  of  state.  "  I  am  satisfied,"  ho  says, "  that  there 
,is  an  order  of  geniuses  above  that  obligation  [to  conduct  govern- 
ent],  and  therefore  exempt  from  it.  No  one  can  conceive  "that 
Nature  ever  intended  to  throw  away  a  Newton  upon  the  occupa- 
tions of  a  crown.  It  would  have  been  a  prodigality  for  which 
even  the  conduct  of  Providence  might  have  been  arraigned,  had  he 
n  by  birth  annexed  to  what  was  so  far  below  him.  ...  I  doubt 
'■not  there  are  in  your  country  many  persons  equal  to  the  task  of 
conducting  government ;  but  you  should  consider  that  the  world 
as  but  one  Rittenhouse,  and  that  it  never  had  one  before." 
Mr.  Rittenhouse  was  Professor  of  Astronomy  in  the  University 
of  Pennsylvania  from  1779  till  1782,  and  was  a  trustee  of  the  insti- 
tution, continuing  in  that  office  after  its  reorganization  in  1701. 
He  was  made  one  of  the  secretaries  of  the  American  Philosophi- 
cal Society  in  1771;  became  its  vice-president  in  1786;  and  suc- 
ceeded Benj.amin  Franklin  as  president,  on  his  death  in  1790.  He 
as  elected  a  Fellow  of  the  American  Academy  of  Arts  and  Sci- 
ences in  178'i,  and  an  Honorary  Fellow  of  the  Royal  Society  in 
17'J5.  He  received  degrees  from  the  College  of  Philadelphia, 
William  and  Mary  College,  and  Princeton  College. 

He  was  tuU  and  slender,  quick  in  gait,  had  a  countenancOi 
"  indicative  of  intelligence,  complacency,  and  goodness,''  and  ft* 
diiipusition  and  manners  that  secured  him  friends  and  kept 
em-  Ho  boro  tt'stinmny  Jigninst  the  slave  trade,  and  sympa- 
ized  with  the  (;riginal  niritives  of  the  French  Revolution  to 
ch  au  extent  that  he  assisted  in  the  organization  of  the  Dem- 
,ti-  "'-   '  *--   '     '  -.  V    i'g  president — but  this  was  before 

:i  were   committed.     While    he 
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miglit  be  called  self-educated,  he  was  not.  as  Mr.  T^- '■♦•-■" 
wholly  without  assistance  in  pursuing  his  studies, 
writers  had  mistakenly  afiBrmed  this,  but  that  ubMtbUuicu  was 
small.  Dr.  Rush  assumed,  in  the  eulogy  he  pr4>no«nced 
him,  that  the  eminence  he  attained  was  to  be  ascribed  **  chieJ 
his  having  escaped  the  pernicious  influence  of 
upon  his  mind  in  ea,rly  life";  othorwi.sc,  "\i\> 
through  life  in  a  planetary  orbit,"  he  might  have  spent  his  time 
"in  composing  syllogisms,  or  in  measuring  the  feet  of  f  '■  '-  r.od 
Latin  poetry."    He  understood  the  German  and  Low  i  lan- 

guages, acquired  a  reading  knowledge  of  French,  and  "  overcame 
in  a  great  degree  the  difficulties  of  tho  Latin  tongue."  He  was  a 
firm  believer  in  the  Christian  religion,  though  he  was  not  at- 
tached to  any  church.  That  speculative  disquisitions  were  of 
little  interest  to  him  is  shown,  perhaps,  as  much  as  by  anything, 
by  his  remark  concerning  a  conversation  with  a  clerical  g«mtU>- 
man,  that  it  was  "  not,  perhaps,  greatly  to  il  '  *  f  cithw 

of  us;  for  he  api>ears  to  be  a  mystical  \y  ^  L  you 

know,  cAre  not  a  farthing  for  anything  but  sober  certainty  in 
philosophy."    He  published  but  little,  becaus^'.    ^  -    '  '  Tm 

believes,  he  was  too  busy  with  work  to  give  h.  nOr 

position  of  formal  papers.  The  list  of  his  contributions  to  th« 
American  Philosophical  Society  includes  twenty-two  titles  of 
papers  relating  to  his  orrery ;  the  transits  of  Venus  and  Mercniy; 
the  comet  of  1770;  a  method  of  deducing  the  true  time  of  the 
sun's  passing  the  meridian ;  the  difference  of  longitude  between 
the  observations  of  Norriton  and  Philadelphia ;  an  explanation 
of  an  optical  deception ;  experiments  on  magnetism ;  a  r- 
able  meteor  seen  in  1779 ;  a  comet  observed  In  17S4 ;  a  new  i! 
of  placing  the  meridian  mark ;  an  optical  problem ;  aatronomieal 
observations  (on  the  Genrgium  Sidus  and      '  '  ^'         -A)t 

an  account  of  several  houses  struck  with  .k,'» 

count  of  the  effects  of  a  stroke  of  lightning ;  sever  ■•«! 

observations  described  in  a  single  paper-,  a  nv*^  b- 

lem;  a  comet  obsen'ed  in  1793;  the  improve:  •  p- 

ers;  the  expansion  of  wood  by  heat;  a  problem  iu  j  J; 

and  the  xxkAq  of  determining  the  true  place  of  s  pi....  •'• 

elliptical  orbit — his  last  paper,  read  February  5,1796.    T 
is  addpd  his  oration  on  "Astronomy,"  delivered  bef 
can  Philosopl)ical  Society,  on  the  »'4th  of  FiV'ruai 
scribed  "  To  the  delegates  of  the  thirteen  U' 
oration,  three  years  before 
of  the  proper  motion  of  i 
s<'hors  discovery  of  Uranus,  the  a, 

which  has  since  proved  n  ~- 

ticularly  tho  milky  way,  w 


CORRESP  ONDENCE. 


COEEESPONDEN'CE 


MORAL  INSTRCOTIOlt  VX  OffS  PVBUO 

BCUOOli*. 
KdUof  PoyitUxT  Seitim*  MonVUy : 

IN  "The  Popular  tjcience  Monthly"  for 
Joauiirjr  I  read  with  much  iutvrost,  but 
not  surprlic,  au  article  by  Qeujaiiiin  Recce, 
on  "  Public  Schools  as  ulToctitig  Vrimc  nwi 
Vice."  The  author  very  clearly  sliowa  thai 
oar  euhool  system  in  not  cK-Tatiiti;  iho  mortil 
•tandard  of  the  rising  gcncraiioi),  as  had 
beoa  BO  MQC^uinely  expecc«d,  but  rniher,  that 
as  the  luindi  of  the  masses  arc  inurccused  in 
li'  I  here  ia  an  equal  if  not    more 

'  <0  of  Tiee  and  Clime ,     But  the 

t  -'-- ^lil  is  not  io  the  nystom  of  pub- 
lie  ioKtruction,  for,  as  a  Rciieral  rule,  no 
loachor  U  given  a  school  who  does  not  bear 
"n  cxcopliooatly  ;;ood  moral  charaoter,  and 
majtirity  of  them  are  mombcrs  of  pond 
f  I    the   variouB   churches.      With 

''  e  for  the  monil  training  of  the 

I'  '-copt  nnd  vxamplu  on  the  part 

"  -pa,  It  deems  to  roo  that  all  b 

I'  >n  Ovj.1  tine  that  can  bo  done. 

FartliOiiuuif,  the  Sunday  school,  whore 
moril  tmiiiiug  is  cspecialiy  aitundcd  to,  b 
now  oon«iil<)rcd  an  indiispcotablc  adjunct  to 
•rerj  clnireh;  yet,  with  all  this,  vk'c  and 
oriins  are  on  the  ascending;  Hcale,  and  iu  a 
mogt  uionidliiiit;  decree. 

It  id  a  luiittalten  notion  that  slmpiy  to 
educate  a  people  in  to  Improve  ihera  noral- 
ly;  for  a  man  can  positesj  the  tuoet  exalted 
moral  qualiiics  without  the  leant  intellectual 
ctillure,  and  ri«  vfrta.  Now  that  our  ethical 
bopM  in  public- school  education  are  not 
fulailed,  what  sh.ill  be  further  done  to  lessen 
this  dark  cloud  of  rice  and  crime  ?  My  an- 
swer is,  wo  luun  combine  other  1c89ona  with 
our  prc!)unt  system  of  mni-al  teuchinjfs,  and 
llieao  other  Ics.tonn  mu."*!  be  ethical  object- 
luMoa^.  Man,  to  a  very  large  degree,  in  on 
imilatlTc  cr<Mture,  and  oapecially  »n  in  child- 
hood, liy  ronstant  imitation  of  what  he 
aei^a  others  do,  hablt.<i  ore  formed,  and,  onoo 
formed  at  that  eailj  period,  be  they  good  or 
bad.  arr  rnrtdy,  if  ever,  entirely  .iuppressed 
'"  ■■•     All  the  cthicial  subjoct-los- 

•"  .iven  hira  Uint  \n  no^iblc-  but 

"  inter  to 

•''  i^r  root, 

»■•■  acr. 

<  not  the 
J">  i.h    for 
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tative  propensity  ia  called  forth  principally 
by  those  whom  he  thinks  arc  his  euperiurif. 
Consequently  all  those  in  high  plaoe.^  of  all 
kinda  who  are  pernicious  objcct-lessoos 
should  be  the  first  to  be  removed ;  for,  if 
the  source  bo  putiid,  the  onflowiiy,'  stream 
becomes  foul  also.  The  author,  in  the  arti- 
cle lefeiTcd  to,  very  tnily  tells  us  that  the 
fall  of  the  Roman  Empire  wait  "  an  effect  of 
a  moral  ruin."  Now,  oil  readers  of  Roman 
hiitory  know  that  the  gorm  of  this  "  moral 
ruin "  had  its  birth  in  the  topmost  strata 
of  Roman  society;  and  the  mosses,  with 
ready  imilativeneisi,  became  rotten  to  the 
core.  The  sad  Jinale  of  ttiat  wonderful  em- 
pire we  all  know. 

Is  Roman  lii8tot7  now  preparing  to  repeat 
itself  in  these  United  Sute>r  The  indica- 
tions all  8tron{;Iy  point  that  way.  Do  we  not 
see  venality  and  corruption  pervading,  more 
or  less,  every  biiinch  of  the  Qovemment  ? 
Even  our  halls  of  justice  are  frequently 
tainted  with  it,  while  the  politiciaui<i  and 
oflii-e- seekers,  with  scarcely  an  exception, 
are  pnwititutinff  the  elective  fraochide 
tlirou);hout  the  land  t)y  a  venal  use  of  the 
"almighty  dollar."  Thi*  bribe -money  is 
brought  to  bear  almost  exclusively  ufion  the 
needy  poor — making  their  pockets  heavier, 
but  dwarfing  their  moi-al  luiiDliotMl.  With 
this  state  of  things,  ia  ii  to  be  wondered  at 
that  vice  and  crime  are  rolling  up  in  billow* 
mountain -hi(;h?  Is  it  to  be  wondered  at 
that  our  public  schools,  our  Sunday  schools, 
and  pulpits  are  impotent  to  check  the  ap- 
proach of  this  "  moral  ruin  "  ?  Nor  can  it 
be  checked  until  the  wisa  and  the  good 
lbrou;;:bout  the  land  determine  to  elevate 
to  pl«Ci-S  of  honor  and  trust  only  tbofts  who 
are  calculale<l  to  make  the  best  ethical  ol>- 
ject-lessoas  for  the  study  of  the  rising  geti- 
fration.  flow  many  can  we  point  to  who 
now  sit  in  lii'^h  placos  that  would  mnke  good 
ohjcot-lc'tson-'  for  the  Study  of  all  our  echool 
childnn  ?  Purify  the  fountain,  and  tho 
stronm  will  become  likewise  limpid  and 
pure-  E.  P.  MtnKDiTH. 

Atlke's  Btatiob.  H«!>0TSS  OOSItTT,  V*., 
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er  of  A^cultuK  of  Venncmt  anil  of  Kcw 
Hftinpsbire  gub^taotUte  these  (ccounig  ui  t«- 
nrds  Ibone  two  Siate«.  Abandoaed  farms  to 
the  Eut  ikad  farm-niortgagc  foro<:losur«$  in 
tlic  West,  Mr,  Benton  tclL?  u£,  arc  bccomiag 

d':^'--"-'"'' ""1  ■■■■••■"  ' --^  who 

-  lag 


bent  oUuiiu  uiily  ru^iidi;  iliuitubUiiig  rctumo. 
Certain  of  our  publif  men,  however,  deny 
that  agriculture  Ln  the  Tnittd  Si&tcs  U  suf- 
(eriag  such  a  mtck  dcprcs^iou  a»  these 
Btateiuenu  indicate.  Tlie  lion.  Pbiletiis 
Sawyer,  Senator  from  Wisconsin,  has  said, 
■ccortiiog  to  tbe  "  Milwaukee  Daily  Journal," 
tliAt  be  bad  never  known  of  but  one  fore- 
closure of  a  farm  mortgage  \a  hb  eection  of 
the  couutrj,  and  the  remark  waa  used  in  de- 
bate in  the  Senate  by  hia  colteagae,  Hon. 
John  C  Sfiooner,  Our  members  of  Cou- 
gTL-ss  might  be  eip«ct«d  to  furnish  reliable 
informaiioQ.  Thcj  are  selected  to  make 
lmw8  for  the  people,  theoretically,  because 
each  one  knows  the  condition  and  needs  of 
hia  ooiifUiucnt«,  and  how  to  prorido  for 
them.  Dut  the  above  as!>crtion  has  been  in- 
veatigaied  by  the  "  Journal,"  with  tbe  pciiult 
of  proving,  cither  that  a  false  Blatetncnt  had 
been  willfiilly  made  by  one  of  the  Senators, 
and  repeated  by  tbe  other,  or  that  both  wsre 
ignorant  of  alfair*  In  the  State  ihey  repre- 
sent that  any  observing  man  roust  be  aware 
of.  Foreclosures  have  to  be  advertised  in 
the  local  papers,  and,  out  of  forty  of  the 
"  Journal'* "  exchanges  from  within  the 
State,  foreclosure  notices  were  found  in 
fourteen.  In  these  papers  wore  thirty-two 
noUcca.  Tbe  papers  examined  arc  not  more 
than  one  eighth  of  those  published  in  the 
State.  The  "  Journal  "  also  wrote  for  the 
records  of  foreclosures  for  the  last  ten  years 
la  most  of  the  counties  of  eastern  AVlscon- 
■in,  as  for  north  as  the  farming  region  ei- 
temlB.  Id  reply,  Ictti.'r8  were  received,  must- 
ly  from  county  ofBcialr,  which  were  published 
ia  the  "  Journal "  of  February  lat,  and  which 
■bowed  that  in  nine  counties  of  Wiecou^iu 
there  have  been  seven  hundred  and  eloven 
farm-mortgage  foreclosuren  in  ten  years,  in- 
volving >l,297,9fip.  •49.  Tliesi-  ■.■--  -.fi- 
tain  about  one  pixth  of   the  i 

the  State,   and,   allowing   lUr  ,,:■>., 

the  "  Journal "  estimates  Uiat  twenly-iive 
hundred  farm  mortgages  have  been  fore- 
closed in  the  whole  State  during  the  paoi 
tea  yeani.  Senator  Sawyer  resides  at  Osb- 
kosh,  in  Winnebago  Coim*-  ■ '•:  i- :  -  • -Tto 
of  the  Dine  counties  ui 
forvdosurcs  occur  In  tli^  vli- 

•t«  vicinity  as  well   as  in   itie  rest  of  thr 

Pt.Tl^.     T'lr  "  .Tnijrrnl  "  qnntc"'  tVii-  "  fV<hkn'h 
T-. 


that  what  a  potitidftti  doa't  kaow,  the 
does  not  exist. 

Sfn«t/)r  ,Kii»»**'»  alUfpnl    tgivwtinw 

laiod'' 
witnr- 

ing  tiw  court.    On  that  eecMtoa  lb» 
asked. 

"  Do  you  know  who  tksi  ««*,  Hr7  ' 

"  I  rayther  rurpovC  it  •«•  luy  fstlMr,  i 
lord,"  replied  Sam. 

"  Do  yon  see  hiai  bef«  bow  f  **  mM  tbc| 
judjie. 

"Ko,   I   don't,   my  lord,"  rmlta4 
staring  right  up  into  the  lantern  in  the 
of  the  court. 

Senator  Sawrer  imtst  fcarp  been 
hard  in  aoiii  isotioM* 

foreclosure-  tsfi 

PoUttciatlS  Uu  tiut  iji.-ui  ii|i;rn  iti    iftrtC 

Btock  in  trade  b  maialy  i 
tions,  off-band  drnlaUc  and 
they  tnut  to  thdr  elo^anc«,  tWIr 
ways  of  patting  thin;^.  or  1o  ibr 
of   their  oil-  u 

When    it   s  Im« 

truth  known,  luey  nrin^  ii  i>iii  with 
flourish  of  figure* ;  bat  when  it  M-enirs  (•! 
more  politic  to  k/>ef>  <1"-  r.nMi«  In  f_^ 
tbey  take  refuge  '  ^^MitJoBB.    tWI 

true  slate  of  ofli,  dven  earn  txi\ 

only  be  learned  by  i>cv! 
arate  facts.     Jofit  as  • 
lanoe  is  the  price  of  iUKTiT,  u>o  pr 
truth  is  thorough  laTectif^lIoa. 
Very  tmlr  foon, 

ruomx  X. : 
Haw  Ton. /Wr«ta<V  S,  laM. 


BIGIDITT  Of  THB  tt^rKXtflOW 
BMcr  Popular  Setttf  MamtUf  } 

8i«:  Id  tbe  s--  '■•    -  "T'-  1 
of  the  Modem   I  by  PwCj 

jAr'.io?on.    lie    (>■  '.-.xi 
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I'.iil    .limc»on  MmMlf  corTrrtir 
in  Biiutiicr  I  ! 


'cnsion  bridRt  eu  l0| 

iluih  tu'Alo>t  Uura!  f4 


L 


inds  < 
Sawyar 
of  but  one  f 
oouotij.     It 


ati  would  I>4Te  the  same  Tertical 
jldity  u  the  cxifltJDg  ooniprc^sion  arches, 
ntl  it  U  obvious  tb^t  the  lateral  bracing 
which  U  noccssary  for  the  tubes  of  the  erect 
•rch  could  b<>  dispeasvd  with  for  the  links  of 
the  luapcodcil  aich.  The  question  of  ancb- 
orftA-a  IS  outaid?  of  the  cx)m|>arison. 

Thv  popular  mi»cuncuption  oj  to  sus- 
prniioD  briil>;e3  is  due  to  the  many  iD3uf> 

nri '■■    '^''" •!    struoturea   of   this   kind. 

N  vjitcni  can  bo  built  so  im- 

p-  .1,  and  yet  b*  aafo,  as  the 

aun|ivnaiuii  liridgc.  An  erect  arch  bridge 
built  in  the  wuiic  roanoer  would  fall  of  its 

n  weicht. 

Anotncr  popular  and  fanhionable  concep- 

.    t.  ..  »  „:    .^.,,1^.  .:, ..     n    .i.       -,rnc,  is  as 

t'  ■    Theo 

n       '    .  ,  .  ,  ver  of  oil 

bridge  dvstcms  boH  the  grrateM  deflections 
and  nfirillatloO'i  under  passing  load.'*,  alt 
ol  hfing  eqttitl,  and  ihirtfor*  is  the 

1'  Jtem,    It  has,  however,  its  (jood 

um-'.  iitinrni-ie.  (jCSTaT    Ll!IDl:»TaA.I.. 

t'tmitu»a.  Pi,,  FArMory  %  1990. 


THE  SALT  PEOD0CT  ttj  Z.tJSl%iA, 
KJiior  I'o^ular  SMtM  MonOkiy: 

0(411  Sis:  Iq  your  issue  of  January, 
1800,  pag«  480,  under  "Notes,"  it  is  said, 
"Om  hundred  and  fifty-fire  barrels  of  salt 


were  manufactured  In  Kansas  in  1888,  and 
it  ia  cstimai«!it  ihat  the  output  in  l$8tt  will 
be  not  It^.')  than  three  tiiix-s  aa  large." 

From  the  annual  report  of  the  Secretary 
of  the  Staw  Board  of  Agiiculiure  for  1889, 
it  is  learned  thai  seven  t^alt-wcrks  reponing 
produced  122,-120  barrels.  Of  the  tcrcn, 
three  n>ported  to  December  Slst,  and  four 
to  NoTcnibcr  30th.  One  of  the  .scTcn  rcporl- 
inj;  began  March  ISth,  three  in  October,  and 
two  in  November. 

Fn.m  the  fianic  source  for  1880,  847,224 
b.irrcls  of  salt  were  inanufartuicd  and  lU,- 
056  tons  of  salt  not  put  in  barrels,  ^ren- 
teen  eonipanlck  reported  iu  the  Utter  year. 

I  have  bought  a  copy  of  "  Tlic  Popular 
SScicnoe  Stonthly  "  since  Ita  first  publication, 
anil  I  was  loath  to  pa5>s  tiuch  au  error  un- 
cliallvngcd.    Success  to  you  and  yours. 

J.  0.  Wood. 

ToraKA,  Kamm,  FtbrmaryW,  l^tO. 

[The  number  intended  was  108,000  bar- 
rels. Tiio  dropping  out  of  the  Ihonsaods  in 
transcribing  the  item  c.icaped  notice.  On 
the  batis  of  thut  nmnlier,  the  output  of  Kao- 
M«  salt  in  1880  would  be,  occording  to  Hr. 
Hay's  estimate,  not  less  than  466,000  batrela. 
Wo  thank  oiir  correspondent  for  giving  ua 
the  opportunity  of  currocting  the  etror.— 
Epitob.] 
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POUTJCAL  BCOKOMT. 

AMONG  the  regalarly  constituted 
stiienoes  that  olain)  the  attention 
of  the  wi>rld  to-day,  it  can  scarcely  be 
«aiii  thitt  [Kiliticiil  ecoDoniy  bus  on  undis- 
ptilcd  place.  Fourteen  years  ago,  in  an 
article  on  the  oentonary  of  the  "  Wealth 
of  Nations  "  ( wbiub  fell  in  the  same  year 
SB  tlie  centenar;  of  onr  Declaration  of 
IndepondoQce),  the  late  Prof.  Jevona 
tcknowlodgeU  that  there  was  tbon  far 
leaa  agreement  among  teachers  of  politi- 
cal Cfionomy.  in  regard  fo  tho  fnnda- 
mcmtal'^  of  their  Mibject,  tbnn  there  bad 
be*n  fifty  years  earlier,  lie  acknowl- 
edged, also,  bow  little  inteteet  was  taken 
in  loctnros  on  p<j1itictil  economy  at  the 
unirerMitios,  and  how  little  weight  vsa 
attafhed  >>v  ■  men  to  proposi- 
tiona  or  pr  ;  forth  as  the  ro- 
•uH  o:  Hour  d(ws 
^^.  .'ourtcen  ycura 


more  have  flown?  Has  tho  credit  of 
tho  economists  of  the  generation  that 
has  passed  away  —  the  Mills,  the  Mo- 
Cullocb.s,  the  Seniors,  the  Says — been 
in  any  depree  rehabilitated?  Scarcely. 
As  time  goes  on,  it  becomes  inoreaslngly 
clear  that  the  whole  work  of  these  writ- 
ers was  carried  on  too  much  iu  the  re- 
gion of  abstractions,  and  was  too  little 
vivified  by  direct  contact  with  facts. 
Baron  long  ago  remarked  on  the  error 
of  those  who  supposed  in  natnre  a  greater 
simplie-ity  thnn  really  crists;  and  thla 
error  wns  abundantly  exemplified  by 
the  clu/'sicnl  or  "  orthodox  "  economists. 
It  was  to  certain  minds,  no  doubt,  a  fa»- 
cinating  purmit  lo  seize  npon  two  or 
three  general  principles,  and  by  their 
help  to  interpret  and  methodize  all  tho 
romplex  phenomena  of  economic  pro- 
duction, distribution,  and  fxcbango: 
but  tho  pruocBs  was  huzardoua  in  tho 
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MCtMBM,  and  mach  that  passed  for  brill- 
iant philosopliiting  fifty  or  even  thirty 
years  ngu  is  now  regarded  as  little  better 
than  ubeolete  soiibiatry.  Two  of  iLe 
\iAjf9l  worlds  that  hare  fallen  into  our 
Lands — Mr.  Wordsworth  Doniatborpe's 
'*  Individuulifim;  a  System  of  Politics," 
and  Prof.  Thorold  Rogers's  "  Econotnic 
Interpretation  of  History" — illustrate 
this  very  strongly.  "Practical  men," 
says  the  former,  "have  long  since  ceased 
to  attach  any  importance  to  the  slipshod 
twaddle  of  those  who  pose  aa  the  the- 
orists of  ihe  art  of  wealth-producing." 
The  latter,  referring,  as  it  would  seem, 
particularly  to  Will,  says :  "  The  politi- 
cal economist  of  the  later  school  has 
thoroughly  carried  out  in  his  own  per- 
son the  oconouiical  law  which  be  sees 
to  be  at  the  bottom  of  all  iDdastriul 
progress: — that  of  obtaining  tlie  largest 
pos:iible  result  at  the  least  possible  cost 
of  labor.  He  boa,  therefore,  rarely  been 
at  the  trouble  of  verifying  his  nonclu- 
sioDs  by  the  evidence  of  facts.  He  has, 
therefore,  constantly  exalted  into  the 
domain  of  natural  law  what  is,  after 
all,  and  at  the  best,  a  very  dubious  tend- 
ency, and  may  be  a  perfectly  baseless 
hypothesis.  His  conclusions  have  been 
reelected  by  workmen  and  flouted  by 
statesmen." 

We  quote  these  passages  not  as  fully 
itidorshig  them,  but  simply  as  showing 
to  what  extent  the  authority  of  a  school 
that  once  was  doniiuant  is  to-day  called 
In  question,  if  not  discredited.  At  the 
same  time,  we  fully  believe  that,  before 
political  economy  can  be  a  science  in 
any  satisfactory  sense  of  the  term,  it 
has  to  be  reconstructed  and  rewritten 
in  the  light  of  careful  inductjoos  from 
vast  collections  of  facta.  The  basis  of 
the  "orthodox"  economy  was  too  nar- 
row, while  ita  method  was  too  deductive 
and  dogmatic.  Mr.  Mill  waa  a  man  of 
a  mind  at  once  acute  and  candid  ;  but 
he  had  not  received  the  education  that 
fitted  him  for  the  vast  task  which  be 
assumed  of  reviewing  the  whole  field  of 
economics  and  enlarging  its  boundaries. 


In  his  youth  he  wa«  OTerdril 
stern  and  remorselessly  logic 
His  attention  was  Lirgely  t: 
classical,  historical,  and  math 
studies.  In  the  region  of  n; 
euce  ho  never  acquired  any 
petency.  Hio  tendency  wus,  t 
rather  to  read  theories  into  fl 
to  make  facts  point  the  way  to 
His  mind  was  extremely  hocpl 
new  ideas,  and  his  syinpathi 
quick  and  warm;  upon  the  w 
truer  or  better  men  have  ev 
but  he  had  only  a  kind  of  lit 
quaintance  with  economic  foci 
is  not  surprising  that  much  of 
soning  in  which  he  indulged  is 
to  have  been  concerned  rath 
fanciful  abstractjons  than  w 
things. 

The  political  economy  of  th( 
will  be  of  comparatively  slow 
but  it  will  deal  with  men  as  * 
of  flesh  and  blood;  not  as  1 
moved  by  a  few  ticketed  wir 
materials  for  the  rising  science  i 
laboriously  gatliered  by  many 
investigators,  who  are  fully  alt 
errors  of  their  predecessors, 
mean,  therefore,  to  let  tiie  facts 
as  possible  speak  for  themseh 
the  now  political  economy  maq 
pendent  lines  of  inquiry  will  ci 
The  biologist,  the  moralist,  tht 
man,  the  lawyer,  will  all  brii 
stores  of  carefully  assorted  da' 
when  these  have  been  further  i 
and  correlated  by  minds  of  oc 
scope  and  grasp,  we  shall  bcgi 
the  outlines  of  a  much  more 
hensive  theory  of  economics  tl 
that  has  heretofore  been  give: 
world.  In  a  word,  science  will 
take  to  organize  a  region  that  in 
has  been  too  much  given  over  \ 
ori  speculation,  with  it«  natural 
paniment  of  presumptuous  di 
In  future  our  concern  will  bo 
the  opivioni  of  individnal  wril 
with  their  demonttratifftu ; 
pothesea  will  oarry  no  ruore 
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tliia  field  tfaka  in  any  recogniMd  depart- 
ment of  onturol  scienco.  Wbot  the 
dToot  opoo  focial  order  and  progress  o\ 
•  really  wcll-constitoted  scieoco  of  po- 
Hiical  «ouuom7  will  be  it  ia  nut  dilGcalt 
to  foroeee.  It  will  act  as  the  great  Lur- 
inonizcr  of  ouuHicting  claims,  iind  n  luodt 
potoot  iiid  to  llie  realization  of  juatit-e 
in  all  hainan  relations.  And  onco  more 
it  will  be  prorcd  that  the  oolj  way  to 
koow  things  is  to  know  tlieui  practioaliy, 
and  that  the  only  way  to  build  np  a  sci- 
ence ia  to  bring  the  facts  together,  and 
aU  the  facts. 


BXAUPLB  IS  MORAL  TKACBISO. 

Oxnt  correspondent,  who  writes  on 
^'  Moral  Instroction  in  onr  Public 
i'ohoola,"  in  this  number  of  the  "  Month- 
ly," point*  out  nn  influence  that  pro- 
foundly affects  the  education  of  Amei-i- 
can  jouth,  What  Mr,  Meredith  states 
In  modern  scientific  language — that  man 
it  an  imitative  creature  —  ha<}  been 
learned  generations  ago  from  the  expe- 
rienoo  of  practical  men,  and  n[>plled  to 
education  in  the  terse  maxim,  "  Exam- 
ple Is  better  than  precept."  Who  that 
has  had  the  cure  of  children  does  not 
know  how  readily  they  do  what  they 
have  seen  older  children  and  grown 
people  do,  and  how  hard  it  is  to  make 
thorn  remember  what  they  are  told  to 
do!  This  ehuuld  be  a  siitfinient  reason 
to  make  every  person  so  order  his  d&ily 
life  that  it  slmll  he  an  improving  object- 
lesson  to  his  own  children  and  to  the 
children  who  are  to  be  the  associates  of 
his  own.  It  should  be  a  sutUcicnt  rea- 
son, also,  aa  onr  correspondent  points 
IgaU  for  elevating  only  men  of  high  in- 

^rity  to  positions  uf  trust  and  [luwer. 

a  ooimtry  where  it  is  possible  for  any 

tive-born  boy  to  become  the  head  of 
nation,  youthful  aiiiMtinn  Iiivh  free 

i>pe.  In  order  to  satisfy  tliis  desire, 
the  tneans  by  which  pnhlio  officials  have 
riaen  to  power  are  copied,  the  traits  of 
fliooAMfiil  men  are  imitated,  even  the 

)iom  the 
,.  young. 


Hence  it  is  oztremoly  important  that 
these  means  and  traits  and  hnhits  ahoold 
be  worthy  of  imitation.  A  dcterndned 
eilbrt  should  be  made  to  check  the  do- 
muralizing  influence  at  present  exerted 
by  American  public  life.  If  this  is  not 
done  speedily,  the  ovil  will  grow  as 
slavery  grew,  till  it  finally  challenges 
tlie  nation  to  a  life-und -death  struggle 
whose  outcome  no  one  can  foresee. 
The  example  set  by  the  present  genera- 
tion will  detenu  inn  »  hetber  the  children 
now  growing  up  shall  be  arrayed  on  the 
side  of  virtue  and  honor,  or  shall  swell 
the  ranks  of  corruption  and  crime. 

We  emphatically  dissent,  however, 
from  Mr.  Meredith's  propo»itii in  that  all 
is  being  done  in  the  public  Kohools  that 
con  be  done,  in  the  line  of  moral  In- 
struction. There  is  probably  not  a  city 
or  town  in  the  country  where  morality 
is  a  recognized  subject  of  instruction  in 
the  common  schools,  standing  on  the 
some  footing  as  spelling  or  geography. 
Our  schools  give  only  iiil'nrmation  that 
will  serve  hiisincse  pur[>oses  or  disci- 
pline the  mind,  and  utterly  neglect 
training  in  right  conduct.  Their  aim  is 
to  turn  out  moneygellers,  rather  than 
to  produce  good  citizens..  If  our  schools 
were  to  give  as  much  nftention  to  judi- 
cious instruction  in  ethics  as  they  now 
devote  to  the  teachiug  of  arithmetic,  for 
ioBtonce;,  we  believe  thai  they  would 
come  much  nearer  to  exerting  the  beno- 
ficial  influence  that  is  claimed  for  them 
than  they  do  at  present. 


AS  USrOVSDKD  STATgMXNT. 
Tbb  "Ohantanqnan"  is  a  magazine 
published  for  the  benefit  of  what  is 
known  as  the  "  Chaotanqna  Literary  and 
Scientific  Circle."  It  is  relipous  in  its 
general  character.  It  contains  "  Sunday 
Readings  "  which  are  noted  as  "  soWted 
by  Bishop  Vincent."  In  one  of  these 
we  lately  read  the  following:  "Somo 
counselors,  like  Herbert  Spencer,  advise 
us  to  follow  our  own  self-interest,  with- 
out concern  for  other*,  witli  tho  asinr- 
anoe  that  oU  wiJI  be  thus  luippier,  be- 
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CKoae  more  independent."  Now,  why 
•  statement  like  this,  which  is  absolotely 
without  funndatioD  and  entirely  mi9- 
li^adiapr,  should  becnnsidered  as  particn- 
lurly  saitable  for  Snndaj  reading,  we, 
who  are  not  of  tlte  "  Circle,"  can  not  iu 
the  least  divine.  It  is  given  to  the 
tneiubera  of  the  Circle,  however,  as  the 
utterance  of  a  leading  edac^itor,  Dr. 
Uill,  President  of  the  Baptist  University 
of  Rooheeter,  and  with  the  indorsement 
of  Rishop  Vincent,  who,  bj  seiecliag 
it,  atiunped  it  with  his  npproval.  The 
ordin&rf  members  of  the  Circle  will, 
therefore,  feel  justiQed  in  accepting  it 
without  hesitHtiou  or  reserve,  and  will 
form  their  opinion  of  Herbert  Spencer 
accordingly.  The  wrong  is  done,  not 
80  much  to  Mr.  Spencer,  whoso  reputa- 
tion ia  established  in  the  world  of  phi- 
lusopli  V  and  acience,  aa  to  the  memberM 
of  the  Circle,  who  are  made  to  receive  a 
false  impreaaion  of  hia  moral  teaohinf?. 
If  Bishop  Vincent  is  not  too  Imsy  with 
work  of  more  importance,  we  would 
oarncstlf  invite  him  to  do  one  of  two 
things — either  justify  the  above  state- 
ment in  repord  to  Mr.  Spencer  or  with- 
draw it,  and  that  in  the  same  colomna 
in  which  the  statement  appeared.  We 
affirm  most  emphatically  that  it  does  en- 
tire injustice  to  Mr.  Spencer's  teaching. 
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lit  early  timci  nica  dcpeadcd  upon  the 
ooniitant  niio  of  their  phr:)ical  atrength  to 
obtftia  the  mcuns  of  8ubaii)tencc,  and  to  pro- 
tect l-hciii8«hc«  aad  their  posaessSons  against 
violence ;  during  «  later  period,  when  a  pIms 
bad  arisen  whose  subsistence  wh»  provided 
by  serfs,  even  thew  were  »iill  required  by 
ouatoro  to  use  their  inusclft*  in  wrtrhke  exer- 
d»e» ;  «t  prcs«;nl  ■  lorps  and  Ini^reaslng  por- 
tion of  clrjlbccd  men  arc  enK»g*d  in  owuj)*- 
tlonn  which  do  not  demanil  Ix^dily  exvTtiim, 
and  much  c4  ihn  labor  formerly  dona  by  ba> 
musc)«s  U  now  pi»r5ormod  by  stc*m 


and  electrfdty.    TW  mootm  mxs 
tkd  for  a  tine  ia  tn-i  r.  b«i  ti 

now  waking  up  to  the  ii,-..  .u-.  .^avim  fs 
as  eM4nalii)  to  health  and  die  cnjoyBcat  if 
life  as  suffideni  food  and  viecii.  Vm.  Ikn* 
arc  many  who  have  not  )vt  learned  ihss  la^ 
eon,  and  not  oU  of  those  «b«  arc  wiDii^  as 
take  eaercise  bare  the  ti^  knmriadB^  la 
secure  for  Uiem  its  foO  bca«<f,  m  le  pro- 
tect them  agaiasi  its  nisose.  EaowMp 
of  this  Mrt  it  is  tba  object  «f  the  ptwacBl 
volume  to  supply.  We  «ki  aat  knew  <tt  tmf 
other  tKxik  that  osplaiaa  so  ftiHy  as  this 
what  goes  on  within  tJwi  body  wh«o  lbs 
muscles  are  used.  The  aatbor  Bnt  i^ 
scribes  the  process  of  nraaoular  work,  iba 
eaiiloins  the  nature  of  fatigue,  tcUa  whaS 
changes  in  ttie  body  ate  produced  by 
ation  to  nork,  what  tbi>  «M>catial 
of  the  different  excniscs  are,  what 
are  effected  by  different  kinds  of 
and  clnscH  l>y  pointing  out  the 
briin  in  exercise.  The  sUghusa 
performed  by  the  buinaa  nuicbjan,  Iw  aayS, 
brin^  into  play  the  nri^boring  porta,  and 
eomcliiiiH«  b18o  more  dlitant  oaesk  Tb«  old 
soldier  who  said,  "  When  I  had  my  two  UfK 
I  used  to  give  a  splendid  blow  witb  ny  io^* 
spoke  sound  sdencc.  Bcnce  as  «s«sdst 
may  produce  marked  clfccts  In  a  ]>art  opT  iks 
body  where  we  shouM  nut  hava  4rMiMdaf 
looking  for  them.  Hie  great  otgnah  fci»- 
tinne  of  the  tiody  are  not  iaolaird  from  flat 
work  of  the  muscles.  More  bli>:Hl  b  draws 
to  the  working  muscular  mass**,  aad  ibis 
stimulus  to  the  circulation  eauaos  tlia  laa^ 
to  draw  in  a  larger  supply  of  air.  Il  la 
commonly  wid  thai  work  produecs  tnmt  !■ 
the  body,  but  in  raality  litc  Krai  Is  the  coaa* 
of  the  work,  and  U  itaelf  iir{)ducied  by  cwn> 
bustioo  of  the  nutritive  subsianoe*  dedvwil 
from  our  food,  of  the  fat,  and,  wha  ihsaa 
are  eshatikied,  of  the  bodily  tiasBSK  TWs 
waste  products  of  '^  i  -lioo  tiof  tht 

murole*  nnrl  nrr  fi  '■-•  »vf  f«'tn» 

l!  -.,. 

.  sT 
carbon  tliDiiilc  in  ths  htood,  and  mmkm  a 
great  demand  on  Oui  Iwngs  In  climinata  Iks 
pohhin.    The  stiftisas  wf  fatignad  HasKtai 

il    (ItM    to   Old"'  ""I'    r,r,.ln.-.i     f^r,l.>,l.   tl^ 

irraloM.     0>'  'A 

products  to   i"-   I  :t» 

creted;  bonoe  tb<  '■!■ 


■jitem,  uul  tbvir  t>obonmu  action  often 
brltuis  on  a  fi'vcr  niniilsir  lo  lypholil.  The 
oi^ftitisni  U  poisoned  by  Us  own  proJuet-i. 
IU<(Kwu  (ir>iig«  cc«»ation  of  piunfiil  friciiona 
of  uorvr-Bbura  utiil  tiliuckg  of  couiicic-fibcrB, 
mJ  Allows  time  fur  the  oliuilnftCioa  of  Trastc 
prodiicUi  and  the  repair  of  tlie  li'^sucs.  Tbo 
conxtnuHlan  ami  action  of  the  boilily  nrgiiufl 
bcconii'  Ml  uiu<linc<l  hj  tmining  that  tbey  can 
do  roorr  work  wisboui  fait^uo  than  bi^foro. 
Dr.  Lagrange  cla^isllic*  exercises  a»  tlioae  of 
atrvngvl),  uf  spciiJ,  and  of  cadurauce.  B(v 
forv  pAxoing  lu  the  general  i-ffocti!  of  cscr- 
dw,  lur  tcllu  wliat  gmupa  of  musclcjt  arc 
hmu^bt  into  action  in  tho  coiiiiuon  exorcises. 
Ku<r(:i«c  prtKluco.4  salutar)-  cffcctu,  h«  »nyn, 
alike  in  iUoii«  who  MKimilate  too  little  and 
In  tbuM  irbu  do  not  di«idii>il»tv  cnniigb. 
The  rulargement  of  tbc  cfae»t  cttvlty  ia  one 
of  tin:  UKiKt  Ix^ncliclal  rcsulta  of  exercise, 
dtu]  mnny  lUiiiMMie  ihut  it  can  be  best  secured 
by  the  «•<  of  llio  tnw,  but  Dr.  I.agrango 
[»»Ruea  that  exercises  of  the  lcg«  arc  most 
^^BAtctivi^  in  cxpiniling  the  lungj,  because  the 
^^Hft*  van  do  tuon^  wui'k  than  the  arms,  and 
^^Hu  creatti  a  greater  rej  pi  riitury  need.  The 
^HBUtor  then  points  out  how  tome  popular 
ecercUcs  cauM  dvformity,  and  names  othens 
whiuii  do  not  have  thi:)  tendency.  It  has 
been  found  that  brain-work,  like  muscular 
exertion,  la  attended  l>y  a  gmntcr  How  of 
bluod  U)  the  working  organ,  an  increase  fit 
h«ati  mvro  ri(^roiu  <^>mbiisl!on,  niid  hcnco 
Incrmaod    fonuiitioo    uf    waste    luatcrinlg. 

Plbutal  overwork,  al.io,  leads  to  fi'verish 
P|tt««,  which  niuct  bo  atti'il>ut4!d  to  the  ac- 
MBBIbIIvo  uf  prddiiirl!)  uf  o(>nibiii<tton,  as  in 
tbi  IMW  of  physical  orcrwurk.  Now,  whilo 
llu:  iutMcli!»  arc  the  iuiuaediatc  agents  in 
bodily  moTcmcnu,  tlie  exciting  cau.^e  of  the 
moTVMKjnl*  Ia  lh<>  will.  In  executing  a  diffi- 
cult feat  miu-h  brain  work  U  demanded  in 
order  to  co-ordinate  the  mu.^des  piiiployed, 
and,  If  llto  brain  ii  ulreiuly  orcrworkeil,  the 
author  coneliuU'*,  such  an  additional  mental 
^  'US.    Hence,  for  persoui!  guffer- 

iilal  ov.n'work,  cxcreisus  which 
Im  (HjrfoniuMj  automatically  ahoiiKl  b(> 
icritx'd,  mthcr  than  pxercin*'*  of  uliill, 
Tlic  roluino  fiiriiiihc*  pmnical  information 
which  will  rnikblc  the  render  to  so  regulate 
tbi>  amoiint  and  kind  of  bb  nxcrciac  ax  to 
lwn<fit  and  not  Injure  hiriuclf.  Ita  nylc  U 
almplc,  and  tli«  raa>]«r  U  l.-^  along  by  such 
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e<i«y  «t{ipfl  that  Iho  cotin«  of  the  exposition 
can  b«  readily  followcil.  This  latest  addU 
tion  to  the  luteruationnl  Scieniitic  tserles 
ranks  with  the  best  of  it?  companions  in  iin- 
portancc  and  general  interest. 

Tbe  Coirrisoocs  Crutioh.  Ax  ArpuciTios 
Of  TH«  EvoLPTioNARif    PiULOijoray    TO 

TUK   (.'OHISTIAS      RKLiniOH.       Bv     MCTRON 

AoAua.     Boston  and  New  Vcjrk  ;  Hough- 
ton,  illfliin   k  Co.      Pp.    25».      Price, 

ei.&o. 

Tux  author  of  this  work,  wlio  b  pat>inr 
(if  a  CoDf^ivgailonal  church  iu  Ruckeitlcr, 
N.  Y.,  believes  that  the  "  inevitable  ix-volo- 
tion  which  Mtiitht'w  ArniiUI  declares  l«  be- 
falling ibc  religion  in  whi<li  w«  have  b^cn 
brought  up,  li  part  of  that  evolution  bj 
whi«h  Qod  oontinuoH  the  higher  pitX!rs«ea  of 
creation."  lie  oonocivi-a  the  iK>sa!li(lity  of 
thiuklitg  under  the  principle  uf  evolution  and 
at  the  sHiiie  time  as  a  Chri:>tiiin  believer,  and 
belicvp<  that  before  long  it  will  be  found 
inipo.'iible  to  think  clearly  in  any  other  way. 
The  book  is  the  outcome  of  a  course  of  Sun- 
day c'venin(t  lectures  which  he  delivered  to 
hU  congregation  on  evolution  and  its  tv- 
lation  tu  tolipon.  A  key  to  the  cc-ntral 
tliouKlit  of  the  «  ork  may  be  found  in  a  com- 
pari«oiL,  iu  the  necoud  clui|it«r,  l>e1weeu  th< 
forrucr  and  more  reornt  ihcorira  of  crcntjon. 
"  Acconling  to  the  old  story  of  citiation, 
which  HOA  ba»oi|  upon  nu  fu-is,  but  only 
upon  a  mieiintcrprrtation  of  rcvelatiou,  Tlod 
made  man  at  one  stroke,  not  aii  a  sculptor 
makes  •  gtaiue,  not  as  an  inventor  makes  a 
mncliinc,  hut  as  the  magician  makes  his 
poidlgy.  Accordingly,  (Jod  is  no  cnnntAiil 
anil  neco«Nary  factor  of  creation,  but  Is  • 
being  who  mnv  be  diiipcnscd  with,  except 
for  occa.<ion«l  imiptionr  into  onr  ivgion  of 
space  lo  perform  wonder*.  Now,  in  plac« 
of  such  a  conception,  oroliitlon  offers  «  far 
nobU'r  one  ;  ami  prmlui-es  an  nrrav  of  fnci*, 
ever  incrcn«inp  in  hulk  and  sign  III  (sinw,  lo 
substButintc  it.  The  process  of  change 
which  goes  mi  generation  after  penmition, 
and  agn  u|>"n  nge,  i"  creation.  Tlie  Creator 
docR  not  net  as  a  magician,  niiddenly,  as  hy 
mere  inipuUe,  but  an  the  i>teody,  eternal  icn- 
cr»T,  and  ever  aeoonlln?  to  that  purp«7iK' 
which  we  bi<dn  In  eonsiiter  "  Again,  In  tli« 
chapter  on  "  The  Idea  of  fiod  "  :  "  When  wo 
are  told  that  evolution  abolishes  Ood,  or 
renders  him  su]>cr{luous,  we  see,  on  the  <xm> 
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tnrj,  thai  evolution  c«t  not  proccrd  cmo 
ai«p  without  tiod.  The  matvriiJut  mtj  do- 
clv«  tU»t  evolution  procc«.-<ls  bj  tnAterltl 
Mien?y  "'  loTCQ.  The  agnwtio  ni»y  ««y  thai 
«e  du  DOt  kaow  and  can  not  knov.  The 
theist  idi'Dtinen  the  uiiircrsu]  Power  ud  In- 
tclUgemT,  ^irtKveiJiiig  hy  univettaJ  law*,  ae 
Ute  Being  of  whom  luvu  btivc  had  hoperfetci 
intuitions,  of  wiium  men  haro  had  iuapira- 
tions.'*  Ki  to  the  hearing  of  crulution  od 
religion,  we  ate  told:  "There  U  a  feeling 
that  evolution  i»  daageroua.  The  exaggera- 
tion of  tlmi  feeling  i«  that  eTolntionarr  phi- 
Io«opby  tt)me«  tn  a  wliirlwlnd  to  destroy  re- 
ligion ;  on  the  contrary,  It  comes  to  restore 
and  rerirc  it.  My  frictwK  erolntion  will 
prove  itself  danj^erous  to  the  Itind  of  religion 
which  treats  It  in  that  wny.  The  religion 
tbattcekfr  to  ft  and  on  (he  ground  uf  oppo«i- 
tioa  to  light,  on  iho  ground  of  reaiscaDce, 
will  find  it^lf  more  and  more  threatened 
and  undenuint.'il  by  it."  TIio  evolution  of 
the  idea  of  imaiortality  is  also  rcganled  *» 
of  the  highest  impurtancc,  tta  gliowiag  the 
eonaitminatioa  of  the  wtirlu  of  creation. 
CMhcr  apeciaJ  topic-  '   iiirlude   llie 

Bible  OS  a  record  o(  1  idunl  growth, 

"  the  probleni  of  evil,"  the  reUtiona  of  ero- 
hition  with  ChrhHianity  and  with  epccial 
f«ature«  and  aspects  of  Christian  faith,  and 
Its  relotions  with  social  inrtimtions  and  do- 
relopmcut.  Finally,  criiicimn,  both  higher 
and  lowiT,  and  that  of  all  (hades  and  grades 
between,  is  di<clared  really  to  hare  bn%  the 
one  purpose  of  coining  at  the  abiding  and 
the  tisefiil.  The  lavf  of  deTelopinenl  being 
all-lncluflTC,  "tnilh,  wcred  ti-ulh,  muat  ali<* 
havt'  Its  c«iun>eof  derclopment  and  progress. 
It  can  not  toiij!  be  contained  in  any  atate- 
nent  or  oibm  of  datcitieiits.  It  Inereaans 
by  its  own  Titallty  and  outgrows  the  moat 
el*l)orate  and  finished  form  In  which  nny 
ap!  can  put  iu  And,  above  all,  rollgioui 
tnith  la  not  slAtioiiary — .1  jewel  cut  and 
fashioBrd  by  skillful  device;  it  Iti  in  the  na- 
ture of  secil,  inrtii«ing  tlic  elnnicnl!<  of  growth. 
•Ise  it  iA  no  vital  tmih.  .  .  .  The  f«-rion« 
ooncem  of  all  men  ' 
truth,  and  to  comirpi 
to  oomudt  thvmM'lvo*  10  the  unev"' 
hut  to  the  rarulntlmi.  Jio  far  as 
that,  they  will  have  no  fear  of  th«  1 
proccaa  nf  crltlrjsni  which  cornea  at 
Miriodn,  and  haa  now  oomc" 


Errroia   or   m   ^mnwnc  Pbuu— ■!. 

By  F.  Bowaiir    '  "'f- 

ace  by  Uertier:  V  : 

D.  ApplcioB  k.      ..     .,.  .-       -   i.r, 

Wc  hare  her*  aa  •min«iulj  oaiif  nl  Ma 
carried  oat  in  a  rcry  aaUtfactory  aasnaiu 
Mr.  Coltiits  has  ondorlakcn  Ibw  by  no  maaaa 
lutwnslderable  labor  «f  going  over  Ik  la 
published  volumaa  of  Itr.  ^ftaivtt't  tfmam 
of  philosophy  and  auaiBMrisisg  tboa  pap 
by  page.  As  be  nates  in  the  "  Cooifaln^ 
Prcf ac«,"  "  The  object  of  this  vnlwnw  ia  l» 
give  iu  acoij''  »1  pri*' 

ciples  of  Mr.  :  lUtff^j 

as  far  aa  poositiie  in  bii  gnguial 
In  order  to  Carry  oat  this  Intention, 
section  (§)  baa  bem  reduced,  with  bat  ft* 
exceptions,  to  one  tenth;  the  ftra  Ummn 
»and  and  more  pages  of  the  odgianl  btia|t 
thus  repreiKTito<l  by  a  littla  over  Art  hmf 
dred.  The  'Epitome'  conaequeatly  irpr*- 
aenta  'The  i!inthetic  riiiluaopby'  a*  It 
would  be  soen  through  a  dtminl^hing  gliMl 
the  original  ptvportiou  !■  '•e«siaB 

Its  varied  piirl«.''     Mr.  t  .laol  to 

preicLt  I"  ••»•»• 

tial  liiii.  ihetelc- 

bratt'd  e:iponeiii  i-'f  th><  doctrine  of  Brol^ 
tion  deduces  tlio  whole  c<)ur*e  of  hialwj 
and  the  laws  that  govern  all  nature,  aniaato 
and  itiatiimate,  from  certain  famla»«Ui 
p»£tulate«  of  llie  lount  alxtrart  or  at  laMi 
of  the  most  general  kind  Thv  Aral  ittllf 
that  strikes  Uf  \»  the  *evcrltr  of  the  »«»»  •• 
which  Mr.  8pcuc«r'*  philoiophy  hat  ihw 
been  Bubjocti*d.  SiripplnR  nff  sll  eiwranls 
and  bon^oectitiaK  Mr.  1  sM  haw 

the  vet y  franifwork  nf  ;  B*  baa 

reduced  tl»'  '.-  ■  a  stiles 

of  ahnoM  nnk.     ,     .  '  n»i*lwi 

or  lack  of  connection  <if  tacb  of  wblcb  wVk 
those  that  precede  and  f-H"*   •-»"   *-    »«■ 
at  a  glance.     Opinions  ' 
as  to  the    deprce  of  U'|;»3i 
brought  to  lli;ht :  but  we  •> 
our  f>»  I 

tt'lt     Of' 

.1;  Bit:.  : 
iL  The  1^ 
'  <i«.  In  Ida 
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or  10 


full}'  for  iu  essential  conformity  wUb  the 
Irqc  onlcr  of  naliire. 

It  U  hard  to  xaj'  whether  Mr.  Colling  hu 

reoJ<.<r«d  a  givater  scnice  to  tlio«e  who  are 

already  fauiUiar  with  Mr.  Spi'ocer'jj  writings 

or  to  tliOfc  who  will  tirct  <.>btain  wmv  kiiowl- 

of  then]  throiiph  his  book.     Certainly 

fornirr  will  tlmuk  hiia  warmly  for  Ii«t- 
Ing  plnced  within  their  reach  a  compend 
which  will  enable  them  at  any  inonient  to 
ttady  to  the  greatest  advantage  the  conucc- 
tlon  of  the  dUTorent  parts  of  Mr.  SpcDeer's 
■ystcna,  auj  to  refer  at  oniv  U>  any  portion 
which  requires  for  its  full  eouiprchcn?lon  that 
more  complete  elucidation  which  Mr.  Spen- 
cer's own  works  mipply.  In  tlic  prcfnce  he 
has  written  for  the  preicni  work  Mr.  .Spcnct-r 
says  that  he  was  8<jTncwhat  gurpriiied  to  tind 
thai  it  liad  Ix-on  iMwsllile  "  to  put  no  much 
into  so  email  a  epacv  without  sacriGcc  of  iu- 
tclllgibiUty."  We  arc  not  surpriaml  at  his 
(urprlse.  The  renult  mntit  l>e  attributed  to 
Ur.  ColHna'*  skill ;  but  it  .il«o  lestifieD  to  the 
CMeniial  lucidity  of  the  text  on  which  Hr. 
Collin*  was  workin«!.  With  the  utmo-it  skill 
he  could  not  have  made  paj^est  intelligible 
that  were  involved  iu  obscurity  and  nclf  con- 
tradiction. No  one  who  is  really  interested  in 
Mr.  Spcnecr's  writing  will  cure  to  b«  with- 
out the  present  manual.  Girini;,  an  it  doea, 
th«  giDt  of  every  p:ira<^aph  in  the  original 
volunieit,  It  will  in  many  caacfl  render  the 
coiLonltation  of  those  ruluines  unneecfBarr. 
What  Mr.  Spencer  think;*  \i  here,  wo  might 
almoat  say,  fully  set  forth,  Hia  own  books 
give  n«  in  acMition  conflnimtnnr  reasonings 
■nd  illaotrationa.  Any  one,  therefore,  who, 
without  knowini;  anything  of  Spencer,  lx<- 
eoiuea  iut«ri>»ti«l  iu  Mr,  t'olliiM'a  epitome 
wHI  probably  neck  the  fonnt.-iiu-hond  whence 
BO  much  of  utriking  thonr^hi  and  compact 
argnrticnl  haw  licon  dcriviHl. 

Naturally,  ccruln  parts  of  the  present 
^■■ilHlk  are  more  effective  than  others. 
^miRntlnn  on  the  rnknowahic  in  Mr.  8pen- 
oer'a  "Firm  PriiK-lplea"  doeH  not  admit  of 
mnoh  coodetiMtion,  and  here  the  epitome  ia 
too  abstrirl  for  anything  like  genora!  read- 
In,-  Mion  with  all 
11 .  I  iiTfi*  for  Hi'ri- 
O";  Tiiff  tam<«  rr*umrk 
a,  -  of  th-  "?'<-.  hoi. 
f 


of  Spenmr  that  is  at  onoe  pithy,  vigorotu, 
and  Iburuughly  inlvresting.  We  could  quoCd 
soorce  of  paragmphs  that  tell  their  tale  with 
admirable  condeni<ation  and  point,  and  that 
make  good  reading  for  any  day  In  the  year. 
The  effect,  ihcielbic,  of  the  present  work,  w« 
may  hope,  will  bo  to  popularize  to  some  ex- 
tent a  «ystcu  of  thought  which,  abstract  a» 
it  may  seem,  ha«  been  elaborated  try  Iti  dls- 
tinguUh«>d  author  in  the  moet  practical  spirit 
poeaible  and  which  cou  not  ttecome  more 
widely  known  without  conferring  |iropor. 
tionate  benefit  upon  oociety. 

Sr»l*t   P1IT8IOLOOT,  UlCtODISO  NcTTtlTlO!!, 

Innkrvatiosi,  Asn  UrraonceTiOK.  Uy 
JouN  Obit  M'KicMiiRHTf,  M.  !>.,  LL.  D., 
F.  R.  S.,  l'rofe«sor  of  the  lustitutea  of 
Ucdicine  in  the  University  of  (Jla»g<jw, 
Fellow  uf  the  Royal  College  of  Physi- 
ciant)  of  Edinburvh.  London  and  New 
York:  Maemillan&Co.  1889.  Svo.  Pp. 
803.     Price,  $6. 

Dn.  M'KBNDnicc  states  in  his  preface 
that  it  lias  been  his  "  endeavor  throughout 
this  volume  to  lay  before  the  reader  the  main 
t:wt»  of  physiological  science,  and  as  far  as 
possible  to  Ktate  the^e  facti  in  terms  of  meas- 
urement. The  time  has  gone  past  for  vaga« 
gunurulitiits  iu  the  defcrijition  of  pbyiolii;;!- 
cat  phenomena,  and  physiolo^  Is  year  by 
year  drawing  nearer  to  licr  true  position 
as  A  n-ience,  dealing  as  strictly  with  the 
phenomena  and  bntiis  of  organic  life  as  pbj^ 
icd  deals  with  those  of  dead  matter." 

The  book  is  divided  into  sections,  subdi- 
vided into  chapters.  The  sectioiiB  deal,  in 
order,  with  nutrition  ;  foo<l ;  dipcdtlon  ;  ab- 
»oq>tlon ;  the  blxod  .ind  its  rimilation  ;  res- 
piration ;  assimilntion  or  nutrition  ;  glyeo. 
ecnc.tb ;  excretion  ;  the  income  and  expend- 
iture of  the  body;  animal  heat;  the  nervoni 
system;  IheseuHcs;  Ibc  voice;  aolmal  loco- 
tnntion  ;  and  reproduction.  There  are  four 
linndred  and  eighty-five  illuHtratlons. 

Dr.  M'Kcndrlck'i"  widl-known  sehotar- 
ship  iK  n  pisraiitee  that  this  book  Is  a  raltt> 
able  one.  Rut  that  siteh  (s  the  ftiet  would 
be  <jidtc  apparent  from  in'peetlun,  even 
were  his  name  not  placed  on  the  title-p»se. 
It  pives  the  latesi  results  of  phviuolo^^eal 
study  with  accuracy  and  cxaetncs*?.  \VT>eth- 
er  or  not  hin  ex[M><-tBti(>ni«,  i|uote<l  from  the 
are  ever  to  Iw  rralirH,  he  certainly 
ii-d  to  o/lvanoe  the  science  of  physiol* 
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og.v  in  the  diroctiou  of  hU  ideal.  While  the 
ditficultics  iu  the  way  of  quantitative  esti- 
mates of.  pliy biological  phenomena  are  soiuc- 
times  very  gix>at,  that  is  no  reu:jon  for  relax- 
iag  eflurts  to  overcome  them,  since  in  the 
oinxiiriplidhmunt  of  this  lies  the  hope  of  per-  j 
fecting  the  soienue. 

We  have  little  space  for  special  critieisius, 
but  we  thiuk  the  author  would  have  done 
betitr  to  leave  some  things  to  psychology, 
whkh  he  includes  in  his  work.  For  in- 
stance (page  056),  he  speaks  of  pain  us 
"  a  third  kind  of  sensation,  unlike  touch  and 
teniperaturc."  Now,  there  is  a  long-stand- 
ing controversy  as  to  this  point — whether 
pka;3ure  and  paiu  arc  distinct  sensations  or 
a  quality  of  all  sensations.  Dr.  M'Kendrick 
ought  to  have  seen  that  this  questioi^  could 
not  be  disposed  of  in  a  paragraph.  Moreover, 
\sx  should  have  recognized  that  it  is  clear- 
ly and  peculiarly  a  psycliolugical  quc.'^tioD. 
To  include  .such  a  stateiucnt  as  he  makes  in 
s  ptiysiulugical  work  is  certainly  an  error, 
whether  he  bo  right  or  wrong.  And  the  as- 
Buinption  he  makes  is,  besides,  one  which  he 
would  have  great  difficulty  in  substantiating. 
The  likelihood  is  that  pleasure  and  paiu  are 
not  distinct  forms  of  sensation,  but  qualities 
of  utl  scuf-atiou  whatsoever. 

pEOni.KMS  IN  AMEr.lr.lS  SOCIKTY.      Hv  .TOSKPH 

n.  CuooKKi!.     l{(>:;loii :  Gcor<;e  II.  Kl'.is. 
Pp.  i'y.\.     Price,  S1.2.-I. 

Bi.\  essays  on  nioi-al  and  social  problems 
of  the  time  constitute  this  voluuic.  The  first 
is  Dutitled  "The  Stu<li'iit  in  American  Lifo," 
nnd  its  key-note  is  coiitainod  in  the  wonls 
"Americans  are  prtine  to  ignore  the  vast 
practieal  importance  of  cuhivatod  men.'" 
The  .second  essay  gives  a  .sketch  of  the  his- 
tory of  scientific  charity,  fi-om  the  "  llam- 
hurp  System"  to  the  '' ("liarity  Orfianiza- 
system  of  Knpland  and  America,  em- 
bodying many  of  the  principles  of  this 
mclhoil  (if  (limini.-liiiii;  poverty.  "The  Iliwt 
of  the  TeMipeiance  I'mlilcm"  is  the  ^ul)ject 
of  the  next  paper.  The  author  docs  not 
tliink  alt.'iekintr  the  s.ilo(in-kee|ier  is  tlie  «ay 
to  reach  the  root  of  drunkenness.  On  tln' 
cuntrary,  "true  temperance  methoils,''  he 
Gitja,  "arc  such  as  reach  the  rca-son,  the 
ccja«cicui'C,  and  the  will  of  each  hidividual.'' 
There  is  an  e.-^say  on  "  The  Political  Con- 
Bcicnce,"  which   in  many  men  is  a  coarser 
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\  especially  a.'M)cI*ted  with  the  mcn- 

rartiTity  of  to»rti-dwel1cM.    Tbdr  children 

I  sickly,  ai»d  if  H  were  not  for  tlie  itinstftnt 

of  new  blood  from  (lie  twintry,  the 

I  would  b«  de(i<iiiuUtcU  in  line*  or  four 

bcntloiu.    Dr.  [{k-lurdson,  in  bis  intro- 

jetion  to  ilic  volume,  »««,  "  Tlie  di»H«loM 

ciwllpm,  tlie  title  of  eikili  division  at- 

,  and  the  iiiikK'  of  progrcHS  from  stnge 

urtSsiic,"     He  drftWH   nttcnlion  to 


A  Tnrr-Booit  op  Anw^t  PnTBifiLOOT,  wnn 
iMTnouriTTORY  CriAl-n  '~  •  i.:r4l  JJl- 

OI.(Miy  AMI  A  I'l  I.L    1  *    HH'KO- 

DCniuN.     For  SliiiU....  ■"  »nd 

Coii)i>arative  (Veti-rinury  't»d 

of  Gwitrnl  iliologT.     I3y  '"  '  •■*. 

Proti'swr  of  Pliyilolopj  in  MitiiU  L'i»|. 
vcrsity  dbd  Ibc  Vet4?tiu«ry  L'olkgo,  ilonl. 
rtttl.  New  York:  1).  Applciou  &  Co. 
1880.  8vo.  Pp.  700, 
Til*  pliui  of  tliis  important  worit  \e  new. 
It  adopt*  the  coiripaiative  nieibod,  U-gin* 


OPTtidn  "ghort,  sharp  sayings,  .;acb  one  tn     ^-^^^  goueral  biology,  treatgof  the  cell  n*  the 

itfl  proper  pl.nce.  ornl  eiuily  Iciirtied  fknd  not  i  ^^^^^^  ^^^  „y  »j;coimi  of  uaicoUnlar  rcgotil 

easily  forgutfcn."     A«  samples  of  these  he     organisms  boih   on    the  morpbologicol   und 

Ufileis  "  King*  and  pavementa  produce  no     (j,„   physiological  side,  then  of   unicellular 

i«."    "  Hmins  are  thi-  linest  mw  mnU-Tial     mynmig^   qcji  of    multiocllnlar  organisms, 

leading  up  to  a  oonsideiution  of  the  ani- 
mal tiody,  the  animal  kiugdotii  and  man'a 
place  therein.  Following  all  this  is  a  full 
cxpuKitioii  of  the  origin  of  life  In  general 
and  of  reproduction,  very  admirably  pro- 
*tntcd.  Tlien  the  chemical  conHtituiion  of 
the  animal  body  i»  taken  up,  the  blo<.Kl  *nd 
the  coniraolilo  tiasiien  nre  examined,  the 
gmphic  mellMxl  is  extensively  applied  to  tbo 
study  of  mufde  pli>?i»logy,  the  circulatory 


a  country."  "  To  kill  the  weak  and  In- 
jttits  the  middling  i§  a  long  prlee  for  educa- 
tion." Ilo  calls  it  alao  an  eminently  twn- 
gcatire  book,  which.  If  the  author  had  Uveil, 
would  duubtleiis  liave  been  expanded. 

O*  TUK  Crkation  A!«n  Phtsical  STsrcTURe 
or  TBK  KahIb.     By  Jobs  T.  Hxri-.isoj*. 
Ltindon    and    New    York  :    Longman*, 
Oreon  4  Co.     Pp.  189,     Price,  %'i.m. 
Tm  nutlioT  offers  thin  production  a»  an 


cafay  towartl  a  theory  of  the  fontiation  of    sptem  i.<i  explained,  succeeded  by  an  ac<.-oi>ut 
carvb'i    oruKl.      In    his   discussion   he     of  the  dlgw^tivo  systeni.     Excretion  i«  next 
vVvn  liberal  iwc  of  p»«9age«  in  the  writ-     dealt  with,  thon  the  mcUfbolic  or  chemically 


the  leading  pi?o|iigitt«i,  which  often 
IkWido  dilTerenees  of  opinion  eoncero- 
'ifce  qiieBliona  discuMcd.     He  «1«0  piit«  at 
\tf  lu<i"l*  of  scTeral  ch«pter*,  and  scatters 
ough  hi.^  text,  pa.Hsagca  from  tho  Ttible, 
which  lie  evidently  deem«  ii  essential 
i  TlewB  idiould  eonfonn.     A  striking 
'  thifi  tendency  to  »ul>ordlufttc  his  opin- 
ion* to  the  imu^ncd  gcolog:tcjil  teachings  of 
Bible  \*  wliere  he  says  that  the  earth- 
Hakes  which  now  occur  result  from  ilislurb- 
sce  of  -the  cnist  in  one  or  other  of  the  old 
av*  of  niptuN!,  and  aaks,  "  Wlio  can  ear- 


IranHformiug  proccsiics,  while  tho  net^out 
Rj.xu'm  and  llie  scnJca  form  the  concluding 
IMirtions  of  tho  work. 

The  plan  has  obvious  aJvantai^.  I(  it 
much  bettor  adapted  to  giving  the  learner 
a  wrrcct  and  comprehensive  view  of  physi- 
ology than  treatiaea  in  the  usual  form  and 
firdcr.  Moreover,  the  work  in  question  Is 
admirably  executed  and  haa  all  the  cbarac- 
terisUes  of  a  truly  scientific  production.  It 
Is  certain  that  pby8iolog;y  must  be  hereafter 
studied  with  reference  to  general  biological 
laws,  and  not  by  ploocneal  netliods,    Then 


e.tly  consider  this  condition  of  the  earth     booj,g  m^  the  present  one  will  inrvitahly  su- 

perBe<li'  tho  older  lext^books.  presenting  a 
less  nniflcJ  |<hy8iolo(fy.  Dr.  Mills's  volume 
will  help  this  progress.  It  may  be  safely 
recomniended  as  one  of  the  beet  treatises  on 
own  destruction,  and     the  subject  extant,  and  In  iwpcct  to  method 


ftd  say  that  it  may  not  he  nearly  ripe  for 

Boiher  paroxysm  ?  "     Fie  then  quotes  from 

of.  llitcheoelt  to  the  effect  that  the  earth 

ntainswi''  'loniical  ener^ries  nulB- 

cnt  to  ac< 

(Jda,  "  We  hare  the  vol  older  nnd  rarer  reve- 
lltion  that  the  earth  shall  reiil  to  and  fro 
ke  a  dninken  man,  nnd,  when  enreliiiveJ  In 
amu*,  all  the  works  of  tnan  shall  be  bunted 
This,  in  sptt«  of  the  fact  that  the  pro- 
of the  eanli  points  to  Itj« 


we  know  of  none  mora  pniisewortby. 

La  PiscirrrTCBj  rn  Katx  Poccw  fFlab 
Culture  in  Fnwh  Waters).  By  A.  flnnilt. 
Paris :  J.  B.  Ballli6re  ot  FTIs.    Pp.  S«0. 

M.  flonix  has  given  us  a  bandy  and  use- 
ful t>o<>k,  coTOpn«hcnslve  and  pnu^tlral.    The 
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subject  has  been  introduced  into  the  agri- 
cultural and  national  schools  of  France,  and 
the  art  bos  become  there,  according  to  the 
author,  not  only  a  regular  branch  of  indus- 
try, but  also  the  fashion.  It  is  recommended 
as  being  equally  well  adapted  to  women  with 
the  care  of  poultry,  bees,  and  silk-worms. 
"  As  a  recreation,  it  interests  the  mind  and 
the  eyes ;  and  it  has  been  well  tested  as  an 
economical  resource.  As  a  regular  pursuit,  it 
has  been  taken  up  and  then  dropped  several 
times ;  in  the  present  effort  that  is  making 
to  establish  it  on  a  systematic  basis,  the 
United  States  is  acknowledged  to  be  in  ad- 
vance of  any  of  the  European  countries 
which  are  named.  Of  its  importance,  the 
author  well  says  that,  in  a  period  of  civiliza- 
tion like  that  which  we  have  reached,  every 
waterfall,  however  slight  it  may  be,  should 
and  can  bo  utilized  as  a  motor  force,  and 
every  stream  and  water  surface  should  be 
made  to  support  the  maximum  of  aquatic  in- 
habitants best  suited  to  purposes  of  food. 
To  obtain  this  condition,  nothing  has  to  be 
created.  All  that  is  necessary  is  "  to  study 
and  adopt  what  has  been  done  in  England, 
Switzerland,  some  places  in  Germany,  and 
especially  in  the  United  States."  In  the 
BCToral  chapters  and  sections  of  the  book 
arc  cunsiJered  the  properties  of  frvrth  water, 
the  different  kinds  of  fish,  natural  and  arti- 
ficial breeding;  and  fci-diug,  the  construction 
and  management  of  fi.xh-ponds,  the  iiianu;;c- 
ment  of  lakes  and  methods  of  di'a!in<;  with 
running  wotcrs,  miaratory  and  "  sedentary  " 
fish,  cnixtaceans,  laproon  fish,  and  sea  fish. 
The  whi)le  is  abundantly  and  sati.-<fai'torily 
ilUiati-ated,  and  a  clasxifieil  list  of  the  fresh- 
water fishes  of  Franco  is  udilcd. 

A  paper  that  will  have  value  for  manu- 
factun-rs  of  iron  and  strol  is  that  on  The 
Coimtnietion  of  Cujiolax  fur  I  In-  Miltinif  of 
riij-ltnn,  by  M.  A.  OuHfu,  Jr.,  translated 
by  ir.  F.  Durfrr,  which  appeared  in  the 
"Journal  of  tho  Frnnklin  Institute"  for 
January,  1889.  It  presents,  in  oni"  coniprc- 
hensivc  view,  most  of  the  experiments  that 
have  boon  tried  in  many  lanils,  with  a  hope 
of  hnprorin'^  the  workinir  of  ciipoLis;  nud 
the  translator  belii'vos  tli.it,  if  its  tHinrhi- 
sions  are  intelligently  followed  br  users  of 
cupolas,  very  larire  economics  of  fuel  will 
result.     .4Miong  the  experiments  whose  his- 
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pstant-rigibtii,  and  othor  items  of  informntiun 
not  gvnenllf  aeociMblo  to  the  lurentor  or 
inanufactnrcr. 

The  fulluwing  five  booka  ind  poinphlelj 
•re  iMUvd  by  the  Womiua'e  Tctuiieranc«  Pub- 
Ucatioa  Association :  The  Year't  Bright 
Chain  (price,  BO  ocntg)  coiuiats  of  twclre 
psgvs  of  i|«iotationg  from  the  writings  of 
Franen  E.  tt'iUard,  Bltcroating  with  fulU 
pugfl  jiictiires  representing  the  moatlu. 
Ktdi  picture  is  Accompaiucd  by  a  couple  of  | 
■taans  of  ter»«  telliug  the  wish  the  luoatb 
grastd  to  n  boy  and  to  a  girl.  A  finely  cn- 
gnved  8tccl  portrait  of  Hiita  Wiliard  fonD» 
the  fn>oti.ii>iecc.  Tlie  krtlMic  and  mechani- 
quality  of  the  boolccan  not  fail  to  delight 
young  admirers.  Franca  Rat/mmtil'* 
'attttmt,  by  lira.  S.  M.  J.  //mry  (price,  &i> 
u),  i»  th*.<  ntury  of  n  woraairo  complaint 
agahut  the  State  for  the  loss,  due  to  the 
llcwmJ  aaloon,  of  what  her  boy  ha<i  coat 
her.  Tht  Unanmerred  Prayrr  ;  or,  H'Ai/  tto 
to  mmy  CfulJrm  of  tttt  Church  ffo  (o  Ruint 
alijo  by  M™.  Ilnirg  (price,  80  centa)  consiats 
of  «orcral  cliaptcre  of  counsel  to  motbers  in 
regard  to  saving  their  children  from  the 
il»  Bud  datup:T«  that  beeet  tliem.  Song* 
th*  Younff  M'omatt't  Chritlian  Trmperanee 
by  Anna  A.  Oordon  (price,  25  centa), 
of  ninety-five  page«  of  wonis  and 
re,  luitabte  for  temperance  meetings. 
■mader  Progratiu  (price,  26  cents)  is  a 
lection  of  excrci(«a,  consiiiting  of  rectta^ 
I,  diiiloguea,  et<'.,  inlcrxpornod  with  songs, 
igned  for  the  Loyal  Teropenanoe 
Sunday  schools,  etc.,  and  adapted  to 
Arbor-day,  liaster,  Dccoraiion-day,  and  other 
Occaaiona. 

A  new  review,  called  The  Arena,  haa  been 
fterted  in  Boston,  under  the  cdltonhip  of  B, 
O.  Flower  {"Vhe  Arena  Publishing  Company, 
a  year).  The  promise  thst  it  will  be  "  a 
Id  of  combat "  where  (he  many  social, 
ibical,  and  political  questions  of  the  day 
I  be  fought  over,  seems  likely  to  be  veri- 
fied, for  among  the  contributors  to  the  first 
two  numbers  arc  some  of  the  most  belliporcnt 
ters  for  the  prosH  ulio  are  now  in  the 
d.  ThMe  ar*  mich  «s  KdImtI  0.  Ing<T*)tl, 
o  opens  the  first  Dnintier  with  an  article 
"  God  in  the  Constitution  " :  Lawrcnc« 
inlund,  who  writes  on  *' Nniionallaea  " ; 
0.  P«it«:i»%  on  "  The  rrim<»  of  Capl- 
Puniabntni";   Ileiir?  Ueorgc,  oo  the 


"  Rum  Power  " ;  Rc».  Minot  J.  Savage,  W. 
H.  H.  Murray,  Mrs.  Mary  A.  Llremiorc,  and 
Hudson  Tuttlc.  Besides  these  trriour  dis- 
cussions, T^f.-lrmn  offers  popcrs  on  literary 
BubjiH'W,  by  Dion  noucicault,  Louiis  Freebeite, 
and  others,  and  poetry  nnd  fiction  by  Joarjuin 
Miller,  W.  H.  U.  Uurmy,  Edgar  Fawcctt,  and 
others.  Each  number  i.^  to  Imro  a  portrait 
as  a  frontispiece ;  that  of  Diua  Boudcauli 
appears  in  the  flr-^t  number,  nnd  that  of  Rev. 
Minot  J.  Savage  in  the  second. 

In  Sotne  SiMnat  and  Eetniomie  Paradoxe* 
— a  repritit  from  the  "  American  Anlhro- 
poh>gist" — Mr.  Letter  F.  Hon/  sustains  a 
number  of  tfaese-i,  the  contrary  of  which  ia 
now  more  currently  held,  such  as  that  "  Tiio 
artiticiul  i»  supetior  to  the  natural ; "  "  Social 
activities  may  Ik>  artificially  n;gulated  to  the 
nilvantoge  of  society  "  ;  "  Reforms  are  chiefly 
advocated  by  tliose  who  have  no  personal 
lntcrei»t  in  them  "  ;  "  Discontent  Increaao 
wiib  the  impmvement  of  the  social  condi- 
tion "  ;  "The  means  of  (ubsistcnee  increasca 
more  rapidly  than  population,"  and  otbers 
on  the  relations  of  capital,  profits,  and 
wage*. 

A  pamphlet  published  by  E.  Tnirlore,  of 
London — Home  Jtule  and  Frdcraiion  ia  Its 
name,  and  A  Dortor  uf  Medinne  ita  author 
— ndvocatea  the  federation  of  nations  «n  a 
plan  resembling  that  of  the  Tnited  States 
as  the  euro  or  most  effective  palliative  for 
existing  social  and  political  esils.  It  might 
begin  with  states  alnatly  showing  in<ilina- 
tiona  In  tliat  direction,  like  those  of  the 
Balkan  Peninsula  and  Scandinavia;  then 
bring  in  F'rnncK  and  England,  whereby,  it  ia 
Buggestcd,  a  aolution  of  the  Irish  question 
may  be  found;  and  at  lut  be  mode  uni- 
versaL 

Some  ycara  ago  Mr.  J.  C.  PxtHng  under- 
took the  compilation  of  a  bibliography  of 
North  American  languages ;  vii<ited  many 
public  and  private  libraries,  and  corre- 
sponded extensively ;  and  emtvodied  the  re- 
sult' of  lii?  roscarrhcs  in  a  volume  of  which 
a  linuted  number  of  copies  were  printed  and 
didlrihuted.  lie  ha»  ».inc*  conlinuwl  hi*  In- 
vi>9ti|raiion»,  and  has  collected  enough  new 
material  to  lead  to  the  belief  that  a  fairly 
complete  catalogue  of  the  works  relating  to 
oarfa  of  the  more  important  linguistic  stocks 
of  North  America  may  be  prepared.    Four 
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catalogues  of  the  new  series  have  been  pub-  ; 
lished  by  the  Bureau  of  Ethnologv.    The 
first  of  them   ia  the  BMiographi/  of  the  . 
E^kiiiiO   language,    which  \i  gpoken   by  a 
people  co>cring  a  very  extensive  range  of 
letritory  and  widely  Ecatterc-d,  and  is  repre-  , 


ecnt>>d  in  many  dialects.     The  earliest  date 


recorded  in  the  bibliography  is  1729,  and  it  ; 
is  brought  down  to  include  titles  that  came  | 
in  while  the  work  was  in  process  of  type- 
setting.   Xcxt  in  order  is  the  BtbHography 
cftlie  Siouan  Lanyuagea,  in  pre|>aring  which 
the  compiler  enjoyed  the  advantage  of  the 
fact  that   many  of  those  who  have  fa-^h- 
toncd  the  literature  of  the  language  are  still 
living,  and  he  has  had  personal  intercourse 
or  correspondence  with  a  number  of  them 
for  several  years.    The  publications  of  the 
Siouan  group  cover,  perhaps,  a  wider  ran^c 
thiin  those  of  any  other  linguistic  group  of 
North  America.    Xearly  every  dialect  is  rep- 
resented in  print  or  manuscript,  either  by 
di<rtioiiarie4  or  extensive  vocahubirics,  and 
pretcutiuus  grammars  hare  been   prepared 
o(  at  I0a.1t  five  of  the  languages.     The  third 
bitiliu^raphy  is  of  the  Irotptoian  Languagta  1 
to  which  group,  perhaps,  )>clongs  the  honor  \ 
of  being  the  first  of  Americau  languages  to  ' 
be  placed  upon  reconl.    Tlie  lanpuagw  iuo?t  I 
IfirfTL-ly    represented    arc  the  Mohawk   and  ; 
t  licrokfe.    Of  nianuscripti*,  mention  is  made 
of  a  greater  number  in  Mohawk  than  in  any  . 
tif  tlic  other  languages.      Grammars  have  j 
Ijcon  printc-d  of  the  Cherokee,  Huron,  and 
M'lhdwk ;    dictionari'.'^   in  Humn,   Mohawk, 
anil  Onondaga,  and,  in  manu$<cript,  of  JNineca  ! 
jihil Tuiicaroi^.    The  Mutkhogean  Langtiagc*, 
(11  which  the  fourth  bibliographical  piijier  h  , 
d<vot('d,  are  represented  by  B21  entries,  of 
wliidi  40V  relate  to  printi^d  books  and  arti-  ' 
cli.'s  and  54  to  manuscripts. 

IjTg    Trois    3hwupi(t'tiri*  —  The    Three  ' 
Mii.«keteers^-of  Alexandre  Damns   is  pub- 
lii^hcd  by  Ginn  &  Co.,  in  an  edition  prepared 
for  the  uw  of  .-cliools,  by  Prttf.  /■'.  C.  Suni- 
efirfr,f,  of  Ilan-ard  Collepe.     This  is  one  of 
the  best  works  of  the  lively  novelist,  and 
hflims-!   to   a   seiios   to  which  Mr.  (ieor-re 
BiiintsbMry   lian    ascribed    remarkable    and  ^ 
nlnio^it  nniquo  nierit.x.     But  all  of  Pumos's 
wf>rk><   are   liable   to   objection   because  <>f 
their  containing  passages  unfit  to  be  put  into  j 
the  hand?   of  pupil!'.     The  present  edition  . 
U  an  attetnpt  to  offer  a  condensation  of  the  | 


book,  in  whic 
ures  of  the  ( 
lightfol  possi 
jectionable  h 
brought  with 
may  be  coni 
The  notes  ii 
passages  am 
torical  pcrsoi 
story.     Pric« 

lite  y<n 
Larktn  Dar 
Co.),  is  a  Bc 
designed  to  { 
useful  inforn 
study,  and  s 
ture.  The  1 
of  this  librar 
l,FintLa»> 
a  dolPs  bouii 
the  drawing 
play-ground, 
which  the  m 
the  points  of 
Spelling  list 
volume  is  ilh 
the  World,  ai 
sons  and  pla 
fit  them  for 
The  maps  ini 
of  the  Unite* 
illu.^trate  ge 
the  world.  ' 
children  a  « 
earth ;  it  r« 
space,  with  « 
flying  over  i 
the  atmosph 
introduced  ii 
are  to  follow 

Pi  of.  AI 
his  widely  ki 
in  a  Po/mfa 
and  VMblr  . 
50  cents),  dc 
ing  these  su 
It  gives  a  c 
the  vocal  orf 
of  speech, 
the  various 
organ!*  const 
tery  of  spot 
mcnt  of  na' 
the  oorrccti( 


LITERARY  NOTICES. 


8S7 


(lii>  teaching  of  nrtioulaiion  to  the  dmf,  aro 
use*  to  which  Prof.  Bell's  ejrstem  U  applicable. 

S*f«rmct»  to  iKe  Vnittd  SIoUm  C'onxiilu- 

i>rt,  by  WUIiam  K  F'uitr,  is  piibli^bcd  a» 

».  XXIX  in  the  series  leaoeJ  by  the  Society 

PiilitJcol   EMucaJion,  .130   Pcorl   Street, 

»  Y'>rk.      Sfr.  Foster,  Librarian  of   tho 

oriilcuM  Public  Library,  is   one  of   the 

jtholarly  men  wiio  gccit  to  mako  tbc  collcc- 

W»  of  biiolta  roiniDiited  to  tla-ir  care  of 

largest  |)0«»>ibli.'  [jublic   bcoent.      Tliin 

iphlct    \i    ati   object-lesson    in   reading 

1th  a  purpose.     It  circs  clear  r«;fcreaooa 

'  chapter  and  page  to  everything  in  print 

kring  a  bearing  on  the  Coostitution  of  the 

Jnited  States.     We  are  given  a  list  of  the 

Brka  nhowing  tbc  antecedent  inilunnces  in 

AtiqiiilT,   in  German  and  English   instidi- 

m»,  and  in  American  colonial  history.    The 

ore    immediate  causes   arc  traocd  in  the 

orda  of  the  AnnapoIL^  Convention,  X'iid, 

M  the  Philadelphia ConTentioD,  1787.   Next 

Ir.   Foster    analyzes'    the   Contitliution    a.<i 

gtmcd  ond  adopted,  and  »howK  the  rarlotis 

Diirces  of  ita  articles.      lie  then  prococda 

Stb  Constitutional  liistory  sinoc  17S9,  gir- 

:  rcicronce  to  ail  the  leading  rtpoeitions 

Dd  oomroentarles  on  the  Federal  and  State 

BvernmentA,   witli  notes   on    the   variou.4 

anri   on   the    comparisons  of 

aenta  with  that  of  the  United 

An  appendix  sumniarizcs  the  decis- 

of  the  Supreme  Court  since  ISflS  on 

qiicstiotiii  alTi'ctiiig  nntionni  or  State  Riiprt-m- 

acy.      Mr.  Foster  has   performed    bis   task 

ritb  oonsciontious  care  and   ihoroughncs.i. 

^Is  lit/ttrrnett  will  gave  every  student  of  the 

natituiiriM   much   atuiuoi-!'>'ary  labor  and 

ing  before  him  raucii  that  he  might  never 

hernnge  know.    (Price,  25  cents.) 

Prof.  SimoH  If.  Pattm,  of  the  University 

Pennsylvitiiia,  in  his  pamphlet  on    7%^ 

/iona/   Prini-iple*  of  Taxatinn,   makes   a 

ebatabic  contribution  to  a  diMcult  theme. 

|e  maintains  thut  the  «rai>t(<s  nnd  hunlens 

eonipefilion  in  methods  of  distribution 

-I'  Kreat  cost  of  i>olicitation 

'  t  in  their  manifold  forms 

I  holds  to  be  the  chief  reason  why  science 

pllod  to  industry  ha«  not  enriclii.il  Ihu  na- 

pu  a*  it  •ihiiiiM     Hi*  remedy  for  tindae 

lid  wa«tef  id  rompetition  is  of  a  heroic  kind  ; 

it  if  DO  other  than  an  adapiatloa  of  the  high- 


license  plan  in  dealing  with  the  rel^  Uqoor 
traJo.  Prof.  Patten  holds  that  wliite  that 
plan  deprives  no  patron  of  his  desired  lev- 
erages, effects  no  lncrca§fl  of  prices,  it  re- 
sults in  nutnblu  economy  to  the  community 
in  cxtingitiahiiig  one  half  or  more  of  the 
saloons,  with  their  outlays  for  rent,  attend* 
ants,  atid  so  on.  He  argues  that  a  similar 
reduction  of  the  ronka  of  all  dirfribiitivu 
cliisBCs  by  a  high  special  tax  would  inure  to 
a  general  promotion  of  prosperity  is  which 
these  classes  would  perforce  share. 
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other  hard);  ten  iniloe  distant  While  a 
aambet  ot  tlic  holiday  obaerraDcca  are  more 
or  leM  cotiuiton  to  all  the  Ar^an  natires,  the 
fcaturtfa  niore  peculiarly  Irish  are  mainly 
dcrirod  from  the  old  Druiilic  worship.  Aside 
from  some  essentially  foreign  customs  not 
noilciHl  in  Mr.  Uooney'i  paper,  many  of  the 
g^nuino  Irish  ob-tcrvanues  have  been  cousid- 
crably  modified  by  English  intiut'or^w.  This 
la  napccially  tnie  of  the  May-day  und  Christ- 
uiiiS  otrlfbrationii ;  and  many  holiday  rhymed 
oud  children's  rhymes,  riddles,  and  other 
ormuloji — cvi?a  in  the  remote  parts,  where 
[>ltjc  is  tiie  ordinary  la&gua|;e  of  the  poo- 
plt^ — huve  iH'cn  imported  bodily  from  Bng- 
Jmnd.  Mr.  Mooney  hni«  also  reprinted,  from 
"Joamal  of  American  Folk-Iiore,"  a 
Iper  on  the  "  Falk-Lorc  of  the  Carolina 
vuntains,"  whioh,  whiW  it  can  hardly  be 
rixed,  is  fuU  of  matters  of  cnrious  and 
(intercaL 

iitx  ud  ibf  PlaaU  that  barl^or  them. 

•In  a  paper  read  before  the  Oritish  Assoeia- 
Q  on  the  Ilumbotdtia  Imtrifolia  a»  an  ant- 
ing plant,  Prof.  Bower  observed  that 
luUar  t«liitinti«  between  plantii  and 
ad  b«5n  the  subject  of  considerable 
obcermtion  from  time  inimcmoHal.  The 
rature  on  the  subject  could  be  trocL-d  as 
back  as  1700,  ami  Csptuln  Cook,  in  dc- 
•cribin;;  bis  voyages,  lii.^tinctly  alludod  to 
the  matter.  In  one  pUoe  he  said  that  he 
had  M>«n  on  a  certain  tree  a  number  of  block 
ta  which  perforated  the  twigs,  and,  after 
ittng  out  the  pith,  formed  a  lodging  in  the 
vity,  and  yet  the  tree  c<mtlnued  in  a  flour- 
ishing condition.  In  tropical  climntt^s  there 
were  many  plants  pre-eminently  agsociate<l 
with  ants.  The  Italian  botanist  Ptcari  con- 
tondMl  that  the  relationship  was  adrantk' 
geoiu  alike  to  the  plants  and  to  the  \nlf.  The 
frirmtir  afforded  shelter  to  the  latter,  and  in 
■otne  COM*  supplied  them  with  food.  In  the 
inc  of  a  abort  diacuasion  Dr.  Tieman  said 
ire  were  five  spedea  of  HimboUtia  in  trop- 
couniries,  The  utA  took  adranto^  of 
holliiwneaj  of  the  planta,  but  he  ilid  not 
nk  the  latter  diiriTe<l  any  bencllt  from 
proMDur. 


and  alcoholiiini.  The  former  conitectioa  !i 
iilustrated  by  the  citation  of  niiinemus  cnsea 
In  medical  practice,  the  dediiclious  from 
which  lead  to  the  conclusion  ihut  "  he  who 
looks  at  the  disease  which  goci  under  the 
name  of  pulmonary  oonsumptiou  tololy  from 
a  pulmonary  otandpoint  ubialns  but  a  very 
limited  and  distorted  conception  of  itn  mn^- 
tude  und  nature  ;  but  that  ho  who  t«kct  iha 
view  here  indicated  will  realixe  tliat  the  lung 
affection  id  only  a  sjieciiil  rllauiit'^tlllin^  uf 
the  diBeasti  which  inviide*  the  wliolo  body ; 
and  that  all  its  diver«irkcd  tiymplomf,  «uch 
a&  fatigue  and  cihuuiition,  aiiorrxia,  dysprp- 
■la,  wasting,  dyspnoea,  nweoiting,  iliarrh«i>a, 
hannoptysis.  Intercostal  tenderuesn,  hoarse- 
nesa,  aphonia,  aNteina,  ant  not  the  oonse- 
quences  of  the  pulmonary  disoo^e,  as  is  gen- 
erally believed,  but  in  all  probability  find  a 
common  bond  nf  union  in  a  general  disorder 
of  the  peripheral  ncrrons  system."  In  the 
other  aspect  of  the  theory  ca.*('B  are  cited  to 
jiruve  that  "  aleoholism  und  pbthL'^is  are  not 
mere  coincidences,  but  ihtit  they  hare  a  rela- 
tiouship  so  intimate  that  one  may  be  con- 
rertcd  into  the  other " ;  and  that  pidmd- 
nary  phthisis  can  be  pr(vbic<^(l  ihrougb  the 
tosic action  of  alcohol  on  the  nervous  «yslcm. 
"Such,  then,  being  the  relation  between  al- 
coholi.<tm  and  pulmonary  phthiais,  it  is  rery 
readily  understood  why  tliesc  two  diwoMS 
should  so  fnxiuenlly  change  places  in  differ- 
ent members  or  generations  of  the  same 
family,  and  why  they  are  so  oft<>n  aiu>Ocialed 
with  rarious  other  nerruua  diaorderSu'' 

Old  Panama  Canal  PraJfrU.— The  feasi- 
bility of  cutting  a  cannl  ncroiK  the  Isthmus 
was  diacttssed  by  William  Patcraon,  in  ITni, 
in  cmuipction  with  his  Durien  saOieme,  hut 
only  incidentally.  He  thought  that  the  oa» 
nal  coulil  be  easily  cut  for  six  out  of  the 
eicht  lenses  between  the  oceans,  while  the 
other  two  passafrcs  would  be  dltllcult.  Hum- 
boldt, in  a  report  made  in  1799,  enumeratiil 
nine  different  pointf  at  which  the  two  oceans 
might  be  connected.  Previous  to  this,  in 
178.'?,  a  pa«.«a(re  Iwtween  the  two  oceans  for 
aronll  craft  was  actually  accomplishe<l.  Tbs 
author  of  thia  atJdrvemeni,  uy*  Mr.  J. 
flteph(!n  J<*«iui,  in  a  paper  on  the  subject, 
»»«  the  ourat«  of  N'evito,  who  induced  hi» 
"^n  flock  to  cut  a  tn-neh  bi^twnen  tlio 
•  abvauM  pI  the  tSan  Juao  Kiver,  m«r 


Ohinimbin  Bur,  ud  (he  lilgUi?r  wal«n  of 
(bo  rivi;r  Aireto,  irhicli  Hciw  into  lb*'  Atlan- 
tic ihroagh  OUuco  B«y,  in  ilie  Oulf  vt  [>»- 
rien,  ao  cbat  tbo;  oould  paid  from  liie  C*rib- 
biuin  to  tbe  Paeitic  in  their  canoca.  In 
CBriTing  tliia  i^assagM  into  (•ITect,  ilic  Aitk^ 
tradcra,  ordiiromit  level,  n  (ilnin  itboui  tbrt» 
miles  in  width,  fortncd  bjr  ut  intemtptlon  of 
the  moanuiuoua  ridge,  was  cm.  acrora.  Tbe 
pa^sngv  was,  however,  dougurnus  nod  difll- 
cutt  at  all  timoa,  even  for  «mno«,  mnd  Out 
coromunicutioo  has  now  for  muj  jtan  b««o 
iMglecied  uid  disused. 

Lta4  TMint  1>  Chlu.— While  the  em- 
peror theoreticalljr  owas  all  the  U&d  Id  Chi- 
na, the  private  owner  has  as  ab^nUitc  a 
property  in  il  as  he  (.-an  have  under  any  gor- 
eiTimoot.  Tlie  tenure§  arc  miliiarjr  and  com- 
mon, the  lottcr  applrinif  to  fur  the  largest 
proportion  of  the  tcrrilorr.  Il  exists  upon 
the  conditiooa  of  payment  of  the  liuid-lax, 
the  supply  on  demand  of  atatutu  labor  to  the 
aiithonUe»,  and  the  payment  of  a  fine  on 
alienation.  The  land-tax  is  assessed  in  a 
filed  »an\  on  the  district  magistrate,  who 
recovers  from  the  tenant,  but  in  Bomi-timea 
remitted  in  caM)  of  a  proat  calamity.  The 
RupiilyiiiR  of  siatiit«  labor  bfta  alinoiit  fallen 
into  disuse.  The  fees  are  payable  on  the 
transfer  of  Iniid  by  sale  or  niortgnpo,  suc- 
cession or  inheritance.  About  half  the  soil 
is  probably  the  property  of  the  tenants  who 
till  It ;  but  larf  e  traots  are  aire  owned  by 
**  literati  and  gentry,"  who  lease  it  to  small 
ftmnera  for  a  rental  eonsisdog  of  a  propor- 
tion of  the  crops  fixed  accordlnc  to  tht-  cjual- 
iiy  of  ibe  soil.  The  rents  ore  paid  as  soon 
B9  the  crop  is  harvested,  and,  b<»ine  seldom 
In  arrcar,  ei-lction«  aro  rare.  The  laws  are 
all  in  favor  of  the  t»rnant,  who  pays  no  uxe* 
or  mtoSv  and  takes  erorytliintr,  ineliulins  his 
house.  Tliere  is  every  possible  rariety  of 
arrongsroent  in  the  ownership  of  land.  There 
are  »h«olnta  aale«  and  sales  in  which  the 
vendor  re«erv*«  the  riftht  to  a  sharr"  In  a 
future  rise  in  tmliie  •  rerocable  and  irttroc*. 
hlo  sales  ;  and  daal  ownership,  in  which  one 
man  nwnii  the  surfore  and  the  other  the 
soil,  ami  Is  liable  for  the  taiet. 

lt»fHg«nUoi  %j  JUnaoala.— Ammonia 
has  been  very  generally  eroploye<l  for  re- 
frigerating pnrposcs  In  i'.  '  Slates 
udGeniMnT,  and  to  *oni<  >rho«, 


far  t«n  years  or  more.    Other  ac*W 
for  ihU  ;  mcthjUo  eth^r.  Pic 

liquid,  »"'  >io,  and  vtlMir.    twoala 

In  its  ouliyilruuB  vouditioa  poasMMB  in  «a 
eminent  degree  the  proinotka  watt  detind 
in  a  refrSgnranl,  for  It  boll*  at  tUw  t««  %n> 
peratiirc  of  S7)*  Fabr.,  wiiiU  its  lairM  batt 
of  vaporization  is  000*.  Two  distinct  ■!»> 
terns  ore  employed  In  tha  um  of  anunoBla, 
Offering  from  nnr  sQotJier  In  the  method  '4 
securing  the  rejection  of  haat  dnrintr  oomkB- 
■ation  of  the  vapor,  while  tlw  mrro  rmpo- 
rating  or  rcfn  ■  roeamU 

the  same  In  b  pioeMI 

ammonia  and  *u\^f  aiv  vaporiM'^l  tugdkv 
and  then  fractioiinlly  condenicd  by  ooeBng. 
The  water,  condetwinR  first,  l»  canghl  and 
run  back  to  the  (rcni'nilor,  while  the  amt{j 
snbydmus  afumoula  U  collected  »cpal*ld|; 
With  this  pruc««.t  S00,000  unite  of  heat  per 
boxir  may  be  eliminnted  by  tlie  ooiunzni|-<l(« 
of  abriut  one  bvmdretl  (kxuuIe  of  coaI,  witli 
a  toniperatar«  in  the  refrigerator  of  abcMI 
20'  r.  Ill  ih«  eomprvaslon  pi  at—  iW 
ammonia  vapor  is  drawn  from  the  icfiifs 
atot-  Olid  compressed  by  a  pomp  and  dalfr- 
enMl  into  the  oondewer  anii  liqurflcd  at  tlw 
temperature   of  tho  ('<>'  It  !• 

more  economical  than  t'  *   iif«- 

COM,  and  is  adeqiuio  to  the  <  <if 

240,0O(>  unlia  per  hour.    The  f ,  -  i^ 

plied  to  Icc-makiug  and  to  iha  cooUnt  Ml 
stores  and  rooms. 

Thr  Tahl-taa  ladlani  of  Br  n* 

kla. — .Vn  nccount  of  lids  ixoj'l'  (I. 

Callbrcath,  included  in  a  report  of  an  nfk>- 
raliou  by  Qeorgn  ii.  Dawson,  i^vea  tbdr  mat* 
tntiun  hcifjht  as  at)uiJt  (lv«  fret  sov^n  aitd  a 
half  inches,  and  maiimuro  prtb  of  thmt 
attoat  thirty  seven  iachuo.  Their  bead*  ai« 
small,  and  ib**  fo<-t  and  hoods  an>  geoeral^ 
smidi,  as  are  also  iIm  wriat  and  auUr,  a*|»- 
oiallr  in  tbo  women.  TradiTs  awll  BNm  Ka 
3  women's  and  No.  0  inm'a  ohoaa  tittn  oar 
other  sizes.  No  ni' 
•old.     nalf-bre«ds  < 

Tabl-tnn  woman  are  mon  .lertkaa 

the  mother,  an. i  ili-'-'-  r.  ;.«i»lfcr 

father  is  in  i-  r^««i  M  ohDt- 

cratc  all  traw< f>"  .>."i"« 

are  rniim  cnunlnit  aad  '"C 

than  Djosi:  of  titw  while  :  " 

as  tiiey  a^.     Tort)  is  i^ 
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:  inoimuln  goat  atiJ  is  wnvca  into  excel- 

st  bluiikftii,  wlilch  arc  biglil;  colored  and 

DvneiiUil,     The  process  of  boiling  water 

ilth  liot  Rtontto  in  bukt'U  or  wooden  liawls 

fonuL'rljr  common.    Tbe  dftnwa  o(  ihc 

llil-t«n   arc   tiune  affairs    rotiiparod  with 

t>*tt  of  the  const  tribe*,  but  llieir  tnuslcml 

llpabililioxnnicuiu'idcrablc.   Kinship,  «o  far 

mnrriage  or  inheritance  of  projjorty  {TOM, 

I  with  the  moth'.T  exclusively,  and  tin-  father 

not  eon:^iJcred  a   ruintlvu  b;  bliKxI.     Ur. 

tllbieath    t«IU  of  an    iustauue   where    a 

Ich  IndUn  would  not  go  out  or  rvon  oon- 

libate  to  KpDd  olliers  out  to  Rcarcb  for  hi.'< 

end   blind   father   who  nim  lost  and 

arving  In  the  mountains.    Kot  countine  liie 

lather  a»  a  reUitlw,  he  «aid,  "Let  his  people 

I  anil  fcarch  for  him,"     Yet  thia  uihu  was 

[  niorc  than  avrrego  good  Indian.     A  man'tt 

tchildrL-n  ftr«  as  much  h.\t  property  aa 

a,  and   ho    xoll.t   tbcm   to   whom  be 

SM.     Jf  the  hiiHlisnrJ  pays  for  hia  wife 

full  and  aho  dies,  eren  Icn  years  aftvr- 

»r<l,  till!  fattier  i«  bound  to  supply  a   wife, 

I  he  have  any  more  eligible  daughters,  with- 

Dt  additionsi    paymrnt.     Their   lawn   are 

k»rtl  uii  iho  principle  that  any  crime  may 

cotidone<1  by  a  money   payment.     Their 

•llginuN  belief  was  simply  what  th>.-ir  ntciii- 

ae-men  might  lay  down  for  them  from  titno 

tiuio,  and  the  idea  of  a  Supreme  Deitig 

Tery  obscure  if  not  altogetlier  woiiliiig. 

have  no  fear  of  death   excrpt   from 

it  the  pain  nf  dyin^.     Tboro  i!»  a  be- 

fly  ihrir  medidno-mcn  that 

their  women  and  some- 

iCktMMdeub  by  a  lingering  illnc^  in 

kilo  wing  the  womaQ  to  livd  on 

she  dies  frotn  aume  other  cause. 

Ai   kMnJk   TrllMi   of   PromlM.  — The 

cngo  are  a  rcry  lntclli;;cnt  and  pleasant 
■iho  which  Uentennnt  R.  Kund'n  exploring 
arxy  foiiml  oceupyifip  nii  "  immense  clcar- 
["  in  tba  nidflt  of  the  Conso  nildernesa. 
nunded  by  larj^c  manioc- 
fof  a  Btrovt  about  fifty  yard* 
■ido  ntending  farther  than  the  eye  could 
boIl  The  luita  of  the  Tilloeers  upmrely 
the  «tr»et  on  cither  Ridv,  and  behind 
ymnn  well-kept  plnntationa  of  banauut>, 
I  by  on  palma,  with  the  giant  trees  of 
?onMi  looming  in  tb^  rvar  of  all.  Tlie 
EMsa  k  (if  a  very  6nc  type,  with  a  brownish- 


red  eomplMlon  some  degree*  removed  from 
lilaek,  iiiic,  manly  feature-*  with  on  Intel- 
lertuul  caul,  and  olcnuly  and  orderly  in  habiL». 
They  are  good  huntcrii,  and  jiracticc  wood- 
carving  and  other  ait!)  with  a  skill  that 
would  do  crctUt  to  Europ<T»u«.  They  bare 
attained  in  all  respticts  a  higher  atandanl  of 
civilixation  than  \i  to  be  found  among  tlio 
other  tribe?  of  'Wrsi  Africa.  They  exhib- 
ited none  of  the  Btupid  oupeffitifion  in  the 
presence  of  the  travelers  which  had  ap»  ^ 
pcared  in  other  pl«ci:i,  and  ahowod  no  wgni 
of  cumibalbm  or  futidtiam  or  coarse  idolatry. 

Effect  of  a  Cobn^  Bite— The  tailder- 
mist  of  the  V^iotuiia  Museum  wait  bitten  in 
the  hiuid  by  a  cobni,  from  which  the  poison- 
bog  had  been  extracted,  while  feeding  it. 
Sup|iosing  thu  bite  to  be  hiirmlcitti,  he  took 
no  notice  of  U  till  pain  nnd  nauson  began, 
Then  all  the  usnal  antidotes  were  tried  with- 
out  effect.  The  man  lo.it  the  power  of 
apeech,  NvAme  pnralytcd  In  his  muscular 
system,  and  centicd  to  breathe.  Artificial 
re«plration  wiis  applied  for  eight  hours,  after 
which  be  began  to  breathe  again  and  grorlu- 
ally  regaiuetl  consciousoejs).  After  two  days 
he  was  able  to  tell  hia  Aicnds  that  he 
had  been  fully  aware  of  all  that  was  go- 
ing on  during  the  efforts  to  restore  him,  bat 
hnd  not  been  able  to  move  a  muKcle  or  to 
mtiku  hi.s  feeling?  known.  He  cjuIiI  see 
and  bear  and  feel,  but  nut  move  or  twitch, 
lie  was  afterwarrl  attackeil  by  high  fever 
■tnd  inflamnialion  of  the  lungs,  from  which 
he  died  on  the  Sunday  following  the  Wednes- 
day on  which  he  was  bitten. 

Diisl  esfrntUI  to  For*. — Nearly  ten  yoftra 
ago  John  Aiikeu,  of  Edinburgh,  proved  ex. 
pcrirocntnlly  ihiit  the  pt-e>i.-ut'e  of  dust  was 
essential  to  the  formation  of  fog  and  «'lnu(l.„ 
IT'?  connected  two  recei'»er»,  one  cnntaining^ 
common  air,  the  other  air  freed  from  dust 
by  passing  lhn>«pli  cotton  -  wool,  with  a 
boiler.  Wlien  steam  yim  ailraitiod  Into  the 
6rst  receiver,  a  fog  furnied  within  it ;  but 
when  allowed  to  enter  tbe  otie  eontainiBg 
filtered  air,  not  the  ilightest  clondinctu  wiw 
pmdu«>i|.  Particie*  of  wat<'r.Tapf>r  do  not 
combine  with  cadi  other  to  form  a  dond- 
partide,  bnt  must  hare  a  free  stirfaee  on 
which  to  condense.    The   ■  f  do 

•erve  oa  nudtd  on  which  ih> 
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■ad  benoe  the  tdoto  nbuniiant  the  dum  (hf. 
more  detiM  Ihe  cIihuI.  Wljiru  tlie  VAfior  In 
the  Bvconil  receiver  wns  brought  by  cln.-iilu- 
tion  nfj^uiti-it  llie  sides  uf  the  re<.-i.'i»(T,  it 
gradually  wndnmcJ  on  tlicfo  giirfacfs.  Tb« 
density  of  tlic  fog  fornu-d  in  common  «ir 
sliowfl  whiit  s  Ur^e  iimount  uf  diijil  la  prca- 
cnl  ei^t'ry  dnv  in  Ihe  air  around  iw.  But  tite 
partidci  of  fog  do  not  reptvs«nt  all  Ibe  dost- 
parUcIea  in  the  air.  If  enough  sfcnni  is 
blown  into  a  reo<?l»er  full  of  comnion  air  to 
produce  a  dense  fog,  and  after  the  fo;;  lias 
tietllcd  more  eteam  is  blu«'D  in,  annther  fog 
will  form  on  the  dust  which  still  floats  in 
the  air.  If  this  is  repeated  a  number  of 
times,  a  lei>*  den^  and  coknter-gruinvd  fog 
fomu  each  time,  till  at  last  no  fog  is  eeen, 
but  tbeooodcnsed  vapor  fnlle  as  ruin.  TbcM 
diist-particlifs  are  not  the  motes  tliat  we  ec« 
in  the  path  of  a  sunbeam ;  for,  when  com- 
mon air  ia  pa^xed  through  a  (tame,  thew 
mot«8  diMppear,  but  the  air  »till  remaiaa  a 
good  medium  for  foga.  It  is  a  finer  kind  of 
dujt  whicli  funiishes  the  fog  aud  cloud  UU' 
clol.  The  |iroductg  of  couibuetiou  are  fog- 
prodiicern,  and  eopvuiallj  the  vapor  from  thu 
burning  of  aulphur. 

GfH  macr&ls  af  Canada^ — Although,  ac- 
cording to  Mr,  Qeorge  F.  Kunz's  paper  on 
"  I'Tcdoua  Stones,  Geras,  and  Dccurativc 
Stones  in  Canada  and  British  Ntirtli  Auicri* 
ca,"  Canada  can  hardly  be  called  ageia-pru- 
dncing  country,  it  furaiKhea  a  number  of 
atimca  that  areof  inoro  tluui  paaxhig  inlereal 
to  thenjinc'ralo^at,  and  of  some  rolue  in  jew- 
elry and  (he  arts.  A  number  of  gciu  luinentlM, 
not  of  gi'm  quality,  arc  found  in  example* 
of  luch  clxe  and  perfection  that  they  have 
been  given  prominent  plaeoft  in  cubinetA,  and 
aru  even  more  priied  aa  ftpecimcns  than  out 
■tonal  from  othur  locnli(le«.  Their  miaeral- 
o^cal  value  gives  thcin  no  small  cowmcrH*! 
Importanoe.  Of  such  are  nia^nllicent  rireon 
eryBtaU,  ocnirring  uii  individualu  up  in  Hf. 
to<'n  poundd  In  wr-lj»ht,  and  many  flucr  one- 
wclfthlng  a  poiinil,  a»  wi-I1  h*  Ix-aiittful  twin 
cry«tal»  of  thf  name  mineral ;  hlark  tltatiite 
in  utiiiple  and  trimmed  CTy^taU  up  to  ai'TMity 
pounds  each  ;  "  vaat  qunntlflo*  of  aroeiiiyat" 
from  Lak«  Superior;  nnvorstivite  or  grMn 
chnine  gam*!  from  OrfonI,  and  wW««  gar- 

..,..  1,  fn>m  ne»T  Wakefield;  and  apa- 

-,  one  wel^jhitig  oter  fi»e  bnmlrrd 


poondi,  of  great  baanty,  «f  wkU>h  Ih*  t4ek 
gruea  variety,  «0{teci.. 
luto  oraamenti  simi 
duorite.  Only  a  small  paxl  u£  tint  < 
of  the  Dominion  baa  bo«u  cxainiaed 
reference  to  tbeaa  itonca ;  and  witli  tti«  dt^ 
covery  of  new  localUie*  tra]«onan(  aiIdii1on< 
to  the  list  may  be  antlcipaiaiL 

Tke  Sliding  Ballway.— Th*  (%■»«  JU 
FfT  Otivant,  or  »liding  r>i- 
EthibitioD,  accordiuj^tii  n 
Douglua  Galton  in  V 
is  based  on  the  two  ;  '  catuifnjfi 

carrinj;c  to  slide  on 
tro<luced  betwcvn  llu 

it  rests ;  and  the  propulsion  of  ibe  alidh 
train  by  horitontal  oolumlu  of  water  aeti] 
(hniugh  hydrant*  placvd  at  tntervala  en  tha 
line,     Tlie  Hyatora  «a«  originaily 
by  Girard  in  186 1,  who  made  a  line  at 
own  private  hoitaic,  where  he  bad  an  I 
tion  of  one  foot  in  twenty,     "Hie  rtauMa 
obtained  Beem<  ■  tion  I 

the  fsystem  in  ?  i  -  hai 

He  aopiired  a  coDO' '  '- 

way  fnam  Calais  to   '  < 

subvention  waa  afterward  atlaefaeil  Bot 
the  War  uf  1870  roullcd  lb  (he  deitntitiaa 
of  the  railway  by  the  (ivrman  armj,  and  la 
the  death  of  M.  Olrartl  in  1R71.  tn  I88S 
M.  Barr6  purchased  the  drawings  left  by 
H.  Oirard,  and  iutMdaMd  an  impfotretBent 
which  lie  conalderfd  woaM  tnako  tb«  wyabmt 
more  workable,  A  line  on  tliio  imiivfti 
system  was  ««(aUiafac<i  in  tire  FarW  Exhibi- 
tion, about  two  hundred  yards  long,  and 
traliu  irere  riin  uiiou  It. 

Prepertlet  ef  the  &oU-IiU — Kola-nn 
or  the  seed  a  of  Stfrmlia  acvminaiit,  arr  i 
in  composition  lo  oocoa,  raffer,  aiid  lea,  I 
(wnuiit  a  relatively  targe  anviiinl  ol  caffe 
They   are   erodited   with   »itxing   tnnle 
nervniii  atimnlant  propoflitai ;  with  i 

'tiaafi 


t«4: 

pnri  : 

as  a  therapeutic  anii 

tested  by  SuiTfeon  R 

(hat  kola  I*  not  a  fo< 

orinarv  water,  Ins  a 

ncfvouf  fliaiisi,  latr>; 
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hiaui-b««t,  itnd  increases  the  arterial  tension. 

In  dtne*  of  exertion  ami  fasting  it  wardK  ofT 
!  MOM  of  mental  and  physical  depression 
I  «(haiutiun.  The  author  Iiils  not  gained 
itivc   rraultd   re»peccing   its  therapeutic 

qualities.     Its  action  in  purifying  water  U 

mechanical,  and  not  more  effective  than  that 

of  other  mudlugiooud  sccd3. 

Baiolii!  Spiders^  WtbOi — Falls  or  sboir. 
r  of  )p>3j)iitucr  spiders'  nebs  hare  been  re- 

Jod  iu  differvnt  parts  of  the  world.  White 
"describes  several  in  hi»  "  Natural  History 
of  Setbomc."  Darwin  mentions  a  shower 
■hicb  he  observed  from  the  deck  of  the 
Beigle  oir  the  moulb  nf  the  Rio  Plata,  when 
the  Twsel  was  sixty  mile^  from  land.  A 
general  fall  of  apidcn'  webs  is  said  to  have 
been  notit'ed  a  few  years  ago  in  some  of  the 
towns  of  Wiitconsin,  wiiich  seemed  to  come 
from  OTCT  the  lake.  The  webs  were  strong 
In  texture,  very  white,  varied  from  sixty 
fi^l  In  length  to  mi-re  specks,  and  were  aeon 
as  far  up  In  llio  air  ns  the  jiower  of  the  eye 
could  reach.  The  shower  may  hiivo  been 
dae  to  an  unusual  excuriiion  of  the  familiar 
{^metric  sptdtT,  a  species  which  has  the 
came  power  as  the  pos»amer  of  shooting 
webs  that  Boat  upon  the  air,  and  sometimes 
urrc  aa  an  air.raft  for  the  producer. 


NOTES. 

Tr>  solentific  courts  at  Indiana  Univcr- 
•Ity,  of  which  our  contributor,  David  Starr 
Jordan,  is  president,  include  dopartracaw  of 

pb  — '  ■  ••••'■  '"  '1^*  in  phvrtica  proper,  phys- 
i...  and  metcorolof'y  ;  chem- 

L«!  live  and  quantitative  anal- 

yst*, special  work,  and  water  analysis;  geol- 
OjjT,  wiifi  mincralo^ty,  topographical  geology, 
ar>  iU;  ioiJlogy, with    many  cla*Be'', 

ii,  -jries  of  evolution,  the  critical 

^K#|u>i>  111  i>u.  win's  "Origin  of  Specie*,"  and 
^■Irigiiial  research ;  end  botany,  with  six  class- 
Hb  and  advanced  and  oripnal  work  in  (he 
senior  year  on  a  special  snUji^ct.  Since  it  was 
opened  !t,8l4  students  have  been  taught  in 
the  ooltcge  departments  of  the  university. 

"CocoiairT  djit"I,h  celebrated  in  rooft 
parts  of  India  during  the  f'lll  ninon  in  Kn- 
ffiutt  On  that  day  uumlHTS  of  nuts  are 
thrown  Into  the  sea  as  nn  ofTcring  to  the 
Hindoo  god.     Occasionally  one  meets  with 

i1i*fomMi4  nu' ■  ■' '  •''•■■■'•-  •■••*' 

email  nuts  )i>i 

tiT.'<  iittriliir 

?.  uowcr,  can  pravaat 

tl..  1  maturity. 


A  cimioiTB  survival  of  customs  was  illai* 
t!-ated  In  Lisbon  some  days  after  the  funeral 
uf  the  late  King  Luis  of  Portugal.  A  funer- 
al proceMJott,  compoied  of  officers,  military, 
ami  citizens,  nmrL-hcd  through  the  streets  to 
places  where  plutforms  covered  with  black 
cloth  had  been  erected.  Four  shields,  on 
which  were  painted  tlie  royal  anns,  were 
bonio  aloft  on  long  iitave.s.  On  arriving  at 
the  platforms,  the  principal  periions  took 
their  places  upon  them ;  one  of  the  <hield- 
bearers,  advauong  to  the  front  and  chiitit- 
ing,  "  Weep,  O  Portuguese,  for  your  king, 
Dom  Luir^  I,  Ls  dead,"  dashed  his  rhield  to 
the  ground  with  such  violence  that  it  wu 
Hhaltercd.  This  «a.-<  repeated  at  each  plat- 
form, while  the  bells  were  tolled  during  the 
whole  ceremony.  The  proceedings  were 
closed  with  a  requiem  servioe. 

At  the  recent  annual  meeting  of  the  R^ 
tional  Dress  Society,  Viiconntess  Harberioa, 
the  president,  said  that  during  the  past  year 
she  hail  hardly  met  with  any  expressions  of 
approval  from  women  with  n.gord  to  their 
present  sj'Stcm  of  dress.  M0.1t  of  the  rc^ 
marks  she  hod  heard  had  been  di;n<iociatory 
of  the  weight,  dincomfort,  or  dragging,  or — 
pnriicularly  frotn  young  women — the  cold 
when  evening  dress  was  worn.  This  was 
cheering,  because  it  marked  a  growing  real, 
imion  of  the  uncomfortableness  of  present 
costumes.  In  tlie  speaker's  opinion,  the  only 
ho[>e  of  rcfiirtti  lay  in  a  radical  change  to 
some  kind  of  drcs^  having  the  clothing  for 
the  li^gs  dual ;  it  should  clearly  follow  the 
sha(ie  of  the  form  it  was  meant  to  cover. 

AccoRnjsn  to  Mr.  K.  Andree,  onr  Indians 
use  rising  smoke  as  a  means  of  giving  sig- 
nals, and  have  a  system  of  alternately  smoth. 
ering  the  column  imd  letting  It  rise  freely 
for  tranfinitting  different  messages.  A  sim- 
ilar method  Is  used  in  New  Guinea  and  Ana- 
tralia.  The  great  variety  of  the  messages 
commtinicatcd  by  drums  in  the  rameroons 
.and  other  pails  of  Afrioi  have  been  doscribod 
in  the  "  Monthly."  Tlic  Gallas,  south  of 
Abyssinia,  have  drums  stationed  at  certain 
points  of  the  roads  leading  to  the  neighbor- 
ing states,  at  which  watchmen  ore  appointed 
to  sound  the  alarm  in  ca.se  of  threatened  in- 
vasion. In  New  Guinea  the  natives  learn 
from  the  rapidity  snd  rhrthm  of  the  blows 
on  drutns  what  is  happening — whether  an 
attack,  death,  or  a  festival. 

Thi  opir'""  T-^  o..^«.>o.,«/^  K„  \f,   riliot, 

in  hi-  last  ^'  idio, 

that  the  per-  ;■'  «»- 

sociatod  in  that  oounlrv  with  tin-  Inri^-i  and 

mo«t   nVmomial  variations  nf  m^cor'iloj.'icttl 

inJ  actions.     Thu  ^    was 

I   hravy  in  the  ir  ino- 

III    ihe   win'- ■-    •■'■   '  -  iind 
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ics  hare  itl-  lulnl- 

miim  sim->pot3,  as  those  of  Orissa  in  18A0, 
D«har  In  1874,  and  Madras  in  187ft-";7.    Sa» 
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in  liiitiuprix^r  impcre  uaJ  li"<l  to  ilie  fi.i't  of 
pigtxiuft,  who  Bjieedily  took  them  iii  good  or- 
der tu  i\iv  station  uu  the  grouad. 

Mimicja.   geolof^   and    cIIi":h'>Ii'<tt    nrf 
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tralcd  by  tbo  recently  i"  at 

Mr.  Alfred  Unvilnnd  un  tii--  ui.'^irMMiiiuu  of 
oancer  iu  tiie  Itiili^io  laUiidd. 

Til*  undue  incrcaso  In  nil  tbi»  Icorncd 
pn>fW8ii>D9  in  (ienniiny  is  the  subjict  of  a 
puui|)lil(!i  by  Prof.  W.  Ltxia,  of  Kcrlin.  All 
tbo  tlieolugical  facultii.'»<,  except  ihu  ftoiiisiu 
Oatliolin,  arc  incrca.'^mg  "  to  iiti  alnmiiiii^ 
extent."  The  AvcniKt!  uanibvr  of  medical 
«tudeut»  for  the  whole  empire — 'J,f.75^»«« 
incrviuivd  in  l^^B-lSSIt  by  2,311.  If  a  pro- 
portionate lr>crcii*e  tako>  plai-e  in  the  num- 
ber of  llconsoA,  tbo  jc-iir's  new  doctors  will 
rite  Irotti  tlii<  itvetapi  nf  436  lu  inorp  thun 
80ti.  A  priw  offered  by  oue  of  tlie  Ti'acli- 
era'  Asrociationv  for  ilie  be.tt  crsay  on  the 
OTcrcrowdinpof  tbo  learned  proft.'*iions<  aii'l 
th«  mpani>  of  rerni>dyiU|»  it,  Tfas  givi'n  to  two 
papers  out  of  sevcniy-iiix  seat  Lu,  wbicb  srb 
to  be  piibUsbcd  iu  a.  book. 

A!f  apparatus  for  providlnc  a  steady  plat- 
foi  .r  ijuns,  M-arfh-ligut*,  tcleflOopeB, 
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